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We do not Je not contemplated to build the canals and channelways 
ESTABLISHED 1845 ea ears of patient on the southerly portion of the route of the same capac- 
e air ahead y Cape Cod canal. Ultimately, as trade de- 
MUNN & CO F-ditors and Proprietors ; : ' : inti tion OF an ae! eloped, U section would be widened and deepened to 
‘ hi t Ss g ne econ odate a larger type of ship 
be ti ‘ e) th that inde The advantage of the inside route from the mili- 
Published Weekly at ne ’ e 4 na ther condition } h tary point ° viow 3 that it would make it possible 
Nx 461 Broadway, New York ! it ind going « the to transf gunboats, torpedo boats, and submarines 
! from one fort or harbor to another. without interfer 
’ 1 the militar lail ence | 1 blockading fleet of the enemy. The advo- 
! ! t t | 1 ae e t or the cates of ft canal « m that the elimination of the 
1 destri cities dangers of outside coast route, especially at Capes 
* e expedient Cod and Hatteras, would greatly stimulate the coast 
great wise trade, the increase of which, coupled with the 
or mode! ul ind e fact that a special reduction in the time of passage, would have a marked 
O1 $ ty] ! ped epel airship attacl effect in cheapening the cost of the transportation and 
bre Oo} t t eight of t least reducing railroad rates It is estimated by the engi- 
I t earti tis t ‘ ul from shrapne neers that the Cape ( 1 canal will be completed in 
/ } i i 8] I ed for Ss from three to four veal at a cost of $12,000,000 The 
8 ‘ est t I At t | t { ( i | Lb que stion borings along the route have revealed the existence of 
he I est nee f b é 1 om the sand and gravel with some clay, and the work of con- 
. object aimed at here ld be structior | be mainly one of straightforward dredg- 
Ss ‘ ] , 
é i b I t t mor t 
i 1 Allowance would have to be THE COPYRIGHT ACT. 
for ocit of the vind which velocity The new copyright act, about which there has been 
i not be to t e who ere moving in so much agitation for the past two or three years, is 
19 M« e! he dire ion of the light of the now iccomplished fact, the provisions of the act 
ojectile would be the resultant of vert 1 velo having gone into effect on July 1st, 1909. The new 
i e to gravity, and the horizontal velocity of the measure cannot be said to be amendatory in any way, 
" I r ¢ sequentiy, to 1 e a hit, the projet for it prescribes an entirely new form of procedure 
ahr t to be released before the machine was For a long period of time, lawyers when advising 
r over the object, and at a certa specified their clients with reference to the requirements which 
dist ‘ head of t I neé Ho vould the should 1} followed to obtain copyright protection in 
FACT AND FANCY IN AERUNAUTICS operat deter e the « t moment at hich to let the United States, have emphasized the necessity of 
It is evident that even ap mate accurate complyir th t provisions of the copyright act be- 
irial mir ild be out of the questior ind t ted fore the bject matter is published The new act com- 
J I t of am! I hich « é ve plet psets this lk f shed practice, for it pre 
1 fligl i h an epoch-making it ] 1 large d ble, would render an attempted bor vides 1 ilifiedly for the publication of a book or 
: P . foolish kind of a f , rhe 11- other s work, with the notice of copyright printed 
udd that iddition t high-explosive hells ith hich the Japanese thereon, as the first step toward procuring the protec- 
‘ t é ould see to be I barded the Russian fleet in Port Arthur failed tion desired After the publication of the work, with 
flict vital damage It is ne known that the notice f the copyright, an application for copy- 
\ : 1 ‘ the nventors of the the Russian ship ere k tT the Russia the right registration must be filed with two copies of the 
I ne machi \ » opened the eacoch ind flooded them vork In case vhere the work is not to be reproduced 
ere f eati maginati« In the 1 et of bombardment, the Japanese in copies for sale, the registration is secured by filing 
t , 1 nserva I ed hur ls of tons of 11-inch shells on the Rus with the application a manuscript or typewritten copy 
! Marco! nd the fortifications, fleet, and buildings without bring if the sul t matter | an oral address, a dramatic 
Wright ‘ 1 time the midst Port Arthur te ipitulatior It us the uppers composit or a sir ir work, and shouid the subject 
f f ‘ at the fut ‘ nd he ! that luced tl fortre la ige I tter be a dra ng, sculpture. or a similar work, a 
ts sp t 1 hole phot the f ould be filed with the application 
lat the the ‘ fleet of dirigibles could never by ar poss ty ive Whe! of foreign origin is: printed in a foreign 
of their ir le effect upon the issues of tl var language unnecessary that the book be printed 
, ‘ the effort to wor WW repeat that the pres tf ind ifions are that the n the United Stat t tl i an exception to the 
' ‘ 3 it aro t rship and aeroy e of the future, ever hen the} general ovi I h reé res that the printing of 
‘ mp ment been devel 1 to their timate perfe ol vill a book shall take ] thin the limits of the United 
: tend Wy luring the find their field of efulness exclusively in the work States 0 pul 1 abroad in the English lan- 
the } of mecha ( £ nd é rr £ lispatches guage prote in a iterim copyright, 
, :' ' te proving the truth of but the application must be filed within thirty days of 
‘ A iv ited THE CAPE COD CANAL. the put ition abroad, and as the term of the ad 
t t D il expression is The turning of the first sod in tl work of cutting t } opyright is ¢ y thirty days, it is necessary 
’ has poker the Cape Cod nal on Tuesday June 22nd vhicl to reprint t book in the United States and publish it 
‘ ment of flight took place on the farm on wl h Commodore Perry not later than during the sixty days following the 
| he more { to predict e achievement of Lake Erie fame was born, was an of more foreign pul tion 
the futur ore ervat pointing out than local significance Great as the ue of the The sco] of a copyright registration of a musical 
the ni ent ' f the rt On the other inal b in shortening the sailing distance be composition has been extended to enable the proprietor 
hand f 1 new invet I t en Ne York and Boston, and avoiding the perils to prevent others from copying the subject by mechani 
has } vht ' h a flood of preposterous and of navigation around the greatly dreaded Cape Cod, cal means; but should the proprietor permit the sub- 
impossit " eared during the " the ne aterway will ultimately take on a national ject matter t be reproduced by suc mechanical 
f months ta und mmercial future nd 1 tary value as forming an important link in means, he Ly be compelled to grant licenses permit 
f the dirig ! the aeroplane that future system of lated canals along the Atlantic ting others to use the subject matter on similar means 
Without e least dian ging ie fine achiev eal rd hich ha me to be known as “the irside for reproduction, the licensee to pay a reasonable con- 
ments of Le eppelin. the Wright brother Cur ! te by which it ll be possible for shir ig to sideration for the int of the license. 
tise. Fart ' . he intellig . e the wage from Boston to Norfoll Va in The term of the copyright registration is still twenty- 
=r ne , sve made aerial flicht th o) ; nland waters, and reaches of inal. eight year but the renewal term has been extended 
ensation of é to draw attention to the e passing outside the ultimate coast line from fourteen years to twenty-eight years. 
fact tl : i tate if development, neithe The inal will extend for eight miles from sarn- —____——_->~+@- a 
the gil ne has the slightest pra stable Bay to Buzzards Bay, and at each entrance At the First Census but six cities reported a popula- 
ui milit value best that can be said of them | be approaches which will bring the total length tion of approximately 8,000 inhabitants. Compared 
is that ¥ me def s have been ove! canal p to 12 miles it ll hav a surface with this number, in 1900 there were two hundred and 
} , , military vidth of from 250 to 300 feet. a bottom width of 160 eighty-six cities and towns in the same area having a 
Ar t 3 field ild seem to feet, a least depth at low water of 25 feet, and a population of 8,000 or more. In Rhode Island alone, 
tion of scouting and the mean high-water depth of about 30 feet. The canal the smallest of all the States, there were more cities of 
rvit gspatche 1 be built at sea level, and with these generous 8 000 inhabitants than there were in the entire United 
nm proof of t} . fa it at pre nsior t should prove adequate for many years States in 1790. The aggregate population of all cities 
} t he e, and part ul ( for the class coastwise freight and passen in the area enumerated in 1790, which in 1900 reported 
he latte ’ ( starting and land , that w make use of”it more than 50,000 inhabitants, was 185,207 in 1790, and 
; he ‘ é I evel field or can The Cape Cod canal will fort then, the first link 10,259,186 in 1900. Although the total population of 
- m~ * ‘ telegraph polk , 1 it f interior waterways vhich. because of the United States increased rapidly from 1790 to 1000, 
nd ‘ j e < e aero ts commercial and military value, is certain of ulti the relative population weight of New York, Phila- 
evel ‘ : for fe starting and stop mate construction A ship sailing from Boston for delphia, Boston, and Baltimore increased even more 
ihat ’ eds « rag Norfo!l after leaving the southerly entrance to Cape rapidly In 1790 their combined population was but 
ouid t ind dip Cod cana ould run through Buzzards Bay into little more than 100,000 and formed but 2.4 per cent of 
] ‘ Lor Island Sound, and thence by way of the East the population of the Republic; but in 1900 it was ap- 
r he ficient R r and N York Bay 1e Raritan River. From proximately 6,000,000, or nearly 58 times as great as 
' ’ the 1 Raritan it would pr by canal across Ne\ in 1790, and formed 7.6 per cent of the population of 
. 1 ermors } ! era to the Delawar River, and the present can i] the Re public The po yulation in 1900 of the area ac tu- 
ul } start into the a from the Delaware River to Chesapeake Bay, after ally enumerated as comprising these four cities in 1790 
. ; on } particular nening ould irry the ship to deep water, in was 590,899, or’a sixfold increase of population within 
if ie W be y . iificant of the pr \ he could reach Norfolk on a clear cours¢ In the original city limits. 
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ENGINEERING. 

The cost of foundations for new buildings in New 
York ru! it times into very high figures. The con- 
tract fé the foundation work of the new 25-story 
Municipal Building to be erected at the Brooklyn 
Bridge entrance has just been let to the Foundation 


Company for $1,443,147. The caissons must be car- 
ried down below the Subway station to rock, which lies 


in places 80 feet below street level 


The work of constructing the Cape to Cairo Railway 
ig to be started again in the near future. The present 
end of the line is 370 miles north of Victoria Falls, and 
it is expected to carry the line into the Congo copper 
district during the present season. The new line will 
not be an all-rail route. A considerable part of the dis- 
tance will be covered by steamers on the great interior 
lakes of Africa. 


Both Canada and Australia have followed the lead 
of New Zealand in the decision to contribute to the 


naval defense of the empire Che federal government 
of Australia has voted to build one “Dreadnought” for 
the British navy The Canadian government will 
build and man a navy of its own, to act as an auxil- 


iary force to the fleet of Great Britain. The plans 


eall for the construction of eight first-class cruisers of 
the “Cornwall” type, of 10,000 tons displacement, ten 
torpedo-boat destroyers, and ten torpedo boats. The 


fleet will be built in Great Britain, and the time and 
cost of construction are to cover the next five years. 


It is well known that the amount of snowfall in the 
Rocky Mountains determines the flow of water in the 
leading rivers that head in this range Consequently, 
the snowfall has an important bearing in determining 
the volume of the floods which fr 


the middle Western States. Many of the most impor- 


juently devastate 


tant irrigation ditches, moreover, depend for their sup- 
ply upon the annual snowfall. To place it in a posi- 
tion to make an accurate forecast of the amount of 
water that will be released by the melting snow, the 


United States Weather Bureau has established a series 


of snow-gaging stations in the Rocky Mountains. 

Two self-contained motor street cars operating inde- 
pendently of underground or overhead conductors, are to 
receive an important test on some of the branch lines 
of the Third Avenue Company in New York city. One 
of these will be of the storage-battery type, and the 


other will be driven by a combined gasoline-electric 


engine The gasoline engine will drive an electric 
generator, whose current will be fed to the motors at 
the axles. If the experiment is a success, several 
lines whose business would not stand the large initial 


outlay for trolley construction, will be equipped with 
whichever car of the two types proves more service- 


able 


It is stated that the Union Pacific Railway is plan- 
ning to plant its right of way from the Missouri River 
tc the Pacific with alfalfa. At each edge of the right of 
way also will be planted a row of pine trees alternating 
with elms, there being a tree at intervals of every two 
rods. As the alfalfa becomes green early in the spring 
and remains so until late in the fall, the ornamental 
effect should be decidedly pleasing. 
is claimed that the grass and trees will furnish, in 


Furthermore, it 


certain localities, a decided protection against snow- 
drifts and washouts. It is stated that the Chicago, 
Milwaukee & St. Paul Railroad proposes to do similar 
planting and grassing between Ottumwa and Kansas 
City 

In one of a series of articles on English railways in 
the Railroad Age Gazette, the writer, W. W. Turlay, 
States that the most important things we can learn 
from freight service in England are prompt dispatch- 
ing and delivery. Small lots of freight are collected 
by the railroad company’s own wagons, taken to the 
Siation, forwarded, and delivered during the forenoon 
of the following day to the consignees by the railway 
company’s wagons. A wholesale merchant in London 
can have a case of dry goods taken from his warehouse 
in the afternoon, and count on its being delivered to 
his retail customer in Manchester, 1831 miles distant, 
the following morning at rates of from 72 cents for 
112 pounds to $1.80 for 336 pounds, and for amounts 
above 336 pounds at the rate of 43 cents per 100 pounds, 


A notable step in the preliminary work of selecting 


the site for a bridge across the Hudson River, to be 
built jointly by the States of New York and New Jer- 
sey, was taken when the Governors of the two States 
recently inspected the two sites which had been selected 


as the most available, one at 179th Street, and the 
other at 59th Street. A bridge at 59th Street would 
cost $30,000,000, and one at 179th Street. $10,000,000 
The 59th Street site was favored by the Governor of 
New Jersey, and the 179th Street location by the Gov- 
ernor of New York. A bridge at 59th Street would 
have the great advantage of providing a direct route 
from Jersey through 59th Street and over the new 
Queensboro Bridge to Long Island Furthermore, it 
Would tap one of the most important business centers 
On Manhattan Island. 


Scientific American 


: AERONAUTICS. 

Saturday, June 26th, was the hottest day of the 
year so far, and the fact that about 2,000 people made 
the %-hour journey via subway and trolley car to 
Morris Park, Westchester, and paid $1 each for ad- 
mission, augurs well for the future exhibitions of 
flight which the Aeronautic Society proposes to hold 
at frequent intervals throughout the summer. Last 
Saturday, for the first time, New Yorkers had an 
opportunity to witness a flight by a heavier-than-air 
flying machine, and great credit is due the energetic 
officers and members of the Aeronautic Society for 
having provided this exhibition at a time when the 
attention of the public is drawn to the subject of 
flying by Orville Wright’s second attempt to fulfill the 
government requirements of a one hour flight with 
passenger and a 10-mile cross-country speed test at 
Fort Myer on the outskirts of Washington, D.C. With 
the exception of this gentleman, Glenn H. Curtiss is 
the only other American aviator who has publicly 
flown in our country, and Saturday was the first time 
be had ever made an exhibition flight before a large 
crowd of spectators. On July 4th last he became the 
first winner of the Screnriric AMERICAN Trophy by 
making a mile flight across the fields in the aeroplane 
“June Bug” at his home at Hammondsport, N. Y. 
Mr. Curtiss was at that time a member of Dr. Alex. 
Graham Bell’s Aerial Experiment Association, and 
the “June Bug” was the third successful aeroplane 
which the association had built. His new biplane, 
which he has constructed for the Aeronautic Society, 
is the lightest and fastest aeroplane of this type ever 
produced, and the flights executed with it last Satur- 
day showed it to be an excellent flyer. In a speed 
test it traveled 46.7 miles an hour, its small size (29 
feet spread), light weight (400 pounds complete), and 
slight head resistance making it considerably faster 
than the Wright machine, although it has only the 
same power (25 horse-power). 

The visitor at Morris Park last Saturday found much 
that was interesting on exhibition on the lawn in 
front, of the grand stand. There were several aero- 
planes not quite completed, as well as models and a 
full size helicopter intended to be worked by foot 
power by two men, The blades were rotated in this 
manner but the machine showed no tendency to rise. 
There was sufficient breeze for some school boys to 
fly with kites, and a score of them had a contest. 
At about 4 P. M. Mr. Curtiss made his first straight- 
line flight. Starting near one end of the track, he 
flew nearly to the other end and alighted in front of 
the grand stand. He then turned the machine around 
and flew back again. Each flight was about a third 
of a mile in length. Next Mr. William H. Martin, a 
farmer and civil engineer of Canton, O., was towed 
in his glider by a Kissel automobile. This glider is 
a monoplane with planes beneath it set at a dihedral 
angle. It is provided with rudders and mounted upon 
a boat-shaped frame on three wheels. The auto towed 
it too fast and the glider got swaying badly. Then 
the rope broke and the machine swerved to one side 
and smashed through the picket fence, Mr. Martin, 
who is quite a heavy man, was thrown over the fence 
upon the lawn. Fortunately he received no serious 
injuries. The society’s wind wagon, which has a 24- 
horse-power, 4-cylinder air-cooled motor and an 8-foot 
propeller, made several sprints around the track at a 
3U-mile-an-hour clip and managed to cast a tire off of 
one of the steering wheels. It next engaged in a 
tug-of-war with an ancient 2-cylinder Autocar run- 
about. If it could get a start and jerk the runabout, 
it could pull the latter backward, but otherwise the 
latter was the victor. Two hot-air balloons were in- 
flated and sent up with a man and a woman respec- 
tively. Both aeronauts made successful parachute 
jumps and landed on the grounds. Very late in the 
afternoon Frederick Schneider was shot off by the 
catapult in his Wright-type aeroplane fitted with the 
Society’s motor, but even though the propellers were 
running nicely, the machine only traveled 25 or 30 
feet beyond the end of the rail, the thrust developed 
by the propellers being insufficient to make it fly. 

It was nearly 8 P. M. before the breeze died down 
sufficiently to enable Mr. Curtiss to make a flight with 
turns. Most of the spectators remained, however, and 
they found it well worth while. Starting again from 
the end of the track farthest away from the grand 
stand, he flew down past the spectators at a height 
of 25 feet, gracefully circling round the small bend 
and traveling rapidly up the other side of the course. 
Then he turned again and alighted at the wide end 
of the egg-shaped track. The spectators cheered and 
applauded throughout the entire flight, which lasted 
about 2 minutes. While by no means so noisy and 
dusty as the first track automobile races used to be, 
this first circular flight above a race track in America 
was truly spectacular, and without doubt, when it is 
repeated and prolonged into repeated circlings, many 
more thousands of people will flock to see it, It is 
probable that on July 5th Mr. Curtiss will attempt to 
set up a record for the Scientiric American Trophy. 


SCIENCE. 

Lieut. Shackleton has returned to England. He wi!l 
lecture before the Royal Geographical Society on his 
Antarctic discoveries. 

Prof. George E. Hale of the Mount Wilson Observa 
tory has been honored in France by his fellow scien 
tists. His researches on the sun and on stellar evolu 
tion are regarded as authoritative. 


The largest order for radium in the history of radio 
activity was placed jointly by Sir Ernest Cassel and 
Lord Iveagh. The quantity ordered is 744 grammes, 
equivalent to about 4 avoirdupois ounce, and the price 
is $150,000. This quantity of radium is to be donated 
to the Radium Institute, to which attention has already 
been called in these columns. 


A Chinese takin has been mounted in the American 
Museum of Natural History. The animal was captured 
in the mountainous regions of China, and was pre- 
sented to the museum by Mason Mitchell, former 
American consul to China. The takin has the charac- 
teristics of an antelope and a goat. 


It is said that a new supply of radium has been dis 
covered in Portugal by Thomas HM. V. Bower, a mem 
ber of the American Institute of Mechanical Engineers. 
A certain stream; the name of which is not disclosed, 
was reputed to have therapeutic properties. Mr. Bower 
followed the stream to its source, and discovered that 
it ran over a bed of uranium phosphate. 


Observations of the height of clouds made by direct- 
ing a searchlight vertically upward and determining 
the angular elevation of the illuminated patch of sky 
from a fixed base station were continued at the astro 
nomical observatory at Vienna during the summer of 
1908. The results show that media capable of reflect 
ing light were frequently found to exist at heights 
greater than 10 kilometers. The column of light could 
be traced up to an altitude of 17.1 kilometers on May 
3ist, and to 16 kilometers on July 27th. The greatest 
cloud height was observed at 8 kilometers The 
height of the dust or smoke layer over the city was 
fixed on two occasions at 300 meters anc 120 meters 
respectively Confirmatory observations were made 
occasionally from a secord station distant 8.3 kilo 
meters from the source of light. 


The substances commonly used for impregnating 
roofing paper and roofing cloth are not permanent in 
the air. The desideratum is a substance of slight 
volatility and high boiling point, which would be dura- 
ble when exposed to the air and would resist high 
temperatures. India rubber fulfills these requirements, 
but it is too expensive for use. ~A recent German pat- 
ent describes the preparation of a cheap substitute for 
India rubber for this purpose. The pitch-like residues 
of petroleum, coal tar, certain animal substances 
(wool grease and other fatty matters) and some min 
eral substances (ozokerite and mineral wax) are ex 
posed at a high temperature to a blast of air and to 
the oxidizing action of manganese dioxide and sul 
phuric acid, and are subsequently treated with forma! 
dehyde, 


A series of experiments has been made by T. Koerner 
in Germany in order to find out what proportion of 
alcohol can be obtained from wood, using the well- 
known process of converting the wood into sugar by 
hydrolysis and then using the sugar to form alcohol 
by fermentation. He made tests with sawdust, wood 
pulp, and like materials. The matter was treated with 
dilute sulphuric acid and heated in a digester in 
which the pressure could reach 10 atmospheres. It 
is to be noted that all the sugars are not fermentable 
so that the percentage of alcohol must be obtained 
directly after the fermentation and is not to be estl- 
mated from the amount of sugar. The addition of su! 
phurous gas, which is sometimes recommended, is 
found to be a drawback for the production of alcohol 


He finds that the yield of alcohol is low at best. For 
wood paste it is not more than 12.8 per cent, and for 
dry wood 6 per cent. From the present tests, he con- 
cludes that it is not commercially practicable to ob- 


tain alcohol from wood in the above way. 


The determination of the characters of fibers com 
posing a fabric, by means of combined microscopic 
and chemical examination, is often made impossible 
by interference with the characteristic reactions by 
the dyestuffs and metallic salts with which the fabri 
is loaded. On the other hand, the usual methods of 
removing dyes from specimens are apt to injure or 
destroy the fabric. In a method proposed by Copetti 
the dye is discharged by means of hydrofluoric acid. 
The sample of fabric is steeped five or ten minutes in 
commercial hydrofluoric acid contained in a leaden 
vessel. It is then washed i- water, treated succes- 
sively with soap, 5 per cent hydrochloric acid, hypo 
chlorite of lime, again with hydrochloric acid, and is 
finally washed and dried. The dye may also be com 
pletely removed by treatment with permanganates and 
sulphurous acid after the hydrofluoric acid bath. This 
process leaves the fibers intact, so that they can be 
recognized by microscopic examination and other tests. 
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THE FOURTH DIMENSION SIMPLY EXPLAINED. 
The Essay that Won the $500 Prize Offered by a Friend of the Scientific American 


BY “* BeeA YON (LIRUT GRAHAM DENBY FITcH RI } 


I a. A 


ENGOINEER® 


It is impossible to form a mental picture of the 


fourth dimension Nevertheless, it not an absurd 


Scientific American 


3-plane is perpendicular to every right Pa 

line of the other r 
The position of a point in a plane 

may be determined by its distance from 

each of perpendicular right lines; in 


our space, by its distance from each of 3 


mutually perpendicular 
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indersigned, have carefully examined the 
the Fourth Dimension Prize Competition of 
American, and have agreed that the prize should 


be awarded to the author of the manuscript bearing 


pe 
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planes; and in hyper 


space, by its distance 





from each of 4 mutually 


perpendicular 3-spaces 


In hyperspace these dis- 


tances are accordingly 


measured along 4 mu 


tually perpendicular 
right lines, which, 
taken by twos, deter A 
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mine 6 mutually per 
pendicular planes; and, 
the pseudonym taken by threes, deter- 


mine the above-men- 
tioned 4 


pendicular 3- 


mutually per- 


spaces, 


Just as in our space it 
requires at least 3 


points to determine a 


ta t_g 
i plane so in hyperspace 
least 4 


determine a 


it requires at 


ie points to 


3-space. A 3-space may 








ity, but a useful mathematical concept with a well 


developed geometry involving no contradictions. To 


gain a partial and symbolic idea of its meaning, re 


sort must be had to analogy with dimensions of a 
lower order 

An aggregate is said to be one, two, or three-dimen- 
sional according as one, two, or three numbers are 
necessary to determine any one of its elements Con 


sidering space as an aggregate of points, a line is a 


one-limensional space, because to determine the posi- 


number, giving its distance 


Similarly, a plane is 


tion of any point on it 


from 


one 


some fixed point, suffices 


a two-dimensional space, and the point aggregate of 
ordinary space is three-dimensional. Thus, the exact 
position of any point of the earth is known when its 
latitude, longitude, and elevation above sea level are 
given. Now, if we have four variable, related quanti- 
ties, each capable of assuming, independently of the 


others, every possible numerical value, we obtain a 


aggregate Such an aggregate, if of 


four-dimensional 


four-dimensional 


points, constitutes space. 
If we 


with an 


connect all points of our space (a 3-space) 


the 
lines 


outside of it, then aggre- 
of the 


(hyperspace) 


assumed 
the 


t-space 


point 


gate of all points connecting consti- 


tutes a Again, just as a point 
moving out- 


just as a line 


and a surface moving 


moving generates a line 
surface 


solid 


side itseif generates a 


outside itself generates a so a solid moving out- 


side of our space generates a hypersolid, or portion 


of hyperspace. Or hyperspace itself may be conceived 


as generated by our entire space moving parallel to 


itself in a direction not contained in itself, just as our 


space may be generated by the similar motion of an 
unlimited plane, which may itself be generated by an 
unlimited right line Any space is that which forms 


the boundary between two portions of a higher space, 
unlimited 


and just as every plane divides our space 


inte two equal infinite parts, so every 3-space divides 
hyperspace infinite 


that 2-space forms a boundary of an infinitely 


into two equal regions between 


which 
small thickness in the fourth dimension 
the 


intersect 


triangles) if in same 
but 
similarly 


may 


Two plane figures (say 


plane may partially coalesce cannot un- 


different 
the 


less in planes, two volumes (say 
cubes) if in 
but unless in different 
hyperspace we the following 


A hypersolid and a 3-space intersect in a solid, 


same 3-space partially coalesce 


cannot intersect 3-spaces in 


have possible intersec- 
tions 
two 3-spaces in a plane, three 3-spaces in a right line, 


in a point, a 3-space and a plane ina 
3-space and a right line in a point, and 


the 


four 3-spaces 


right line, a 


two planes in a point. If intersections are at an 


infinite distance the intersecting elements are said to 


be parallel, and if two 3-spaces are parallel all figures 


or volumes in one 3-space are at equal distances from 
the other 3<pace. In the case of planes there are two 
kinds of parallelism, and parallel pianes are either 


parallel according as they 
as their inter- 


completely or incompletely 


are in the same or different 3-spaces, or 


section at infinity is a right line or a point 
To a given right line at a given point one can erect 
in a plane but one perpendicular, while in a 3-space 


one can erect an infinite number of perpendiculars 


a perpendicular plane, and in hyper 


together 


iufinite 


space an number of perpendicular planes form- 


ing together a 3-space perpendicular to the given 
right tine 4 3-space can also be perpendicular to a 
plane or to another 3-space. Planes may be perpen 
dicular in two ways, incompletely or completely per- 


in the same 3-space 
line of either 


rding as they are 


latter cage 


pendicular, ac 


or not; in the every right 


also be determined by 


2 non-intersecting right lines or by a plane and one 
point not in it. 

Just as portions of our space are bounded by sur- 
faces, plane or curved, so portions of hyperspace are 


bounded by hypersurfaces (three-dimensional), i. e., 


Lieut.-Col. Graham Denby Fitch, the winner of the Fourth- 
Dimension Competitior ix a son of Henry Satterlee Fitch 
(captain of volunteers during the civil war; served on Gen. 
Sherman's staff), a grandson of Dr. Graham Newell Fitch (U. 


8. Senator from Indiana. ¢olonel 46th Indiana volunteers dur- 





ing the civil war), an@ a nephew of Col. Charles Denby 
il S. Minister Plenipotentiary to China for over twelve 
years) He was born in 1860 in Chicago, where his father 
was then United States district attorney He spent nearly 
six years at school in Germany and France, returning to the 
United States in 187 President Hayes gave him an ap 
pointment to the U. 8. Military Academy in 1878. He was 
graduated in 1882 among the “distinguished cadets.” stand 
ing No. 4 in his class Lieut. Fiteh after one year’s ser 
vice with the Fifth Artillery at Fort Wadsworth, N. Y 


was transferred to the Corps of Engineers After completing 
the post-graduate course at the Engineer School at Willets 
Point, N. Y., in 1885, he for the next nine years was on 
duty in different parts of the country as assistant to various 
engineer officers in charge of river and harbor improvements. 
In 1895 Capt. Fitch was assigned to duty at Memphis in 
charge of Mississippi River improvements from Cairo to the 
mouth of White River. In 1897 he was on duty again at 
: Battalion of 


Willets Point, commanding Company C, 

Engineers, and as instructor of military engineering at the 
Engineer School During the war with Spain he served 
throughout the Cuban campaign, first in command of his 
company, later as major of volunteers on Gen. Lawton’s 
staff, and then in command of the Battalion of Engineers. 
Since the war he has been stationed in succession at St. 
Louis as secretary of the Missouri River Commission, at 


charge of the harbor improvements on Lake On- 


Oswego in 
Little Rock in charge of the improvement of the 


tario, and at 

Arkansas, White, Black, and other rivers In 1906 Major 
Fitch was assigned to duty at Duluth, where he now is, in 
charge of the harbor improvements on Lake Superior. He 
was promoted to a lieutenant-colonelcy in 1908, Col. Fitch 
has written, aside from his official reports, a technical en- 
gineering paper on “Lock and Dam Construction on_the Up- 
per White River, Arkansas,” first printed by the War De- 
partment in 1904, and copied somewhat condensed in the 
issue of Engineering Contracting for May 6th, 1908. He 
has translated for the Military Information Division of the 
General Staff various papers on military topics from the 
jerman, French, and Italian Col. Fitch is a member of 
the American Society of Civil Engineers, also of the Uni- 


versity Club of New York city. 














flat or curved 3-spaces. Hyperspace contains not only 
an infinite number of flat 3-spaces like ours but also 
an infinite number of curved 3-spaces or hypersurfaces 
of different types. A hypersphere, for instance, is a 
closed hypersurface all the points of which are equally 
distant from its center. Five points not in the same 
3-space determine it, just as 4 points not in the same 
sphere, and 3 points not in the 
same straight line a circle. All of its plane intersec- 
circles, all of its intersections are 
A hypersphere of radius R passing through 
our appear as a sphere with a radius 
gradually increasing from zero to R and then grad- 
ually decreasing from R to zero. 

While in our there are but 5 regular poly- 
hedrons (solids bounded by equal regular polygons), 
namely, the cube, octahedron, dodeca- 
hedron, and icosahedron; in hyperspace there are 6 
regular hyper-solids (cells), bounded by equal regular 
polyhedrons. These are C* (bounded by 5. tetrahe- 
drons), C® (by 8 cubes), C™” (by 16 tetrahedrons), C™* 
(by 24 octahedrons), C™ (by 120 dodecahedrons), and 
Cc’ (by 600 tetrahedrons). All of them have been ex- 
haustively studied by mathematicians, and models of 
their projections on our space have been constructed. Of 
these, C*® (or the hyper-cube) is the simplest, because, 
though with more bounding solids than C"*, it is right- 
angled and therefore the standard form 
for measuring hyperspace. I¢ is generated by a cube 
moving in the direction perpendicular to our space 
for a distance equal to one of its sides. In Fig. 1 
where all dotted lines are supposed to be in hyper- 
space the initial cube is symbolically represented by 
ABCDEFGH and the final cube by A’ B’ C’ D’ & 
F’ G@ H’, the direction AA’ being supposed perpendicu- 
lar to our space. Projecting the edges of a hypercube 
on our space we get a network model of which Fig. 
2 is a plane projection. The eight bounding cubes are 
represented in the model by the following projections: 
(1, 2, 3, 4, &, 6, 7, 8), GG. € 7%. & 9, 20, 14, 23), Ge 
11, 12, 13, 14, 15, 16), (13, 14, 15, 16, 1, 2, 3, 4), (1, 
5, 9, 18, 2, 6, 10, 14), (2, 6, 10, 14, 3, 7, 11, 15), (3, & 
11, 15, 4, 8, 12, 16), (4, 8, 12, 5 1). The 


plane determine a 


tions are space 
spheres 


space would 


space 


tetrahedron, 


throughout, 


16, 5, 9, 13, 
form of the hypercube is conditioned by the mutual 
these cubes that form its boundaries 
merely, as it contains an infinite number of cubes 
just as a cube contains an infinite number of squares. 
In generating a hypercube by the motion of a cube, 
the latter’s corners generate edges, its edges. generate 
faces (squares) and its faces generate cubes. The re 
sulting number of elements of the hypercube are there- 


fore as follows: 


relations of 


In Final In Hyper 


Cube. 


In Initial 


Cube, Generated. Cube. 
COPROTE coccvcs & ar 8 16 
ND a eae wae 12 8 12 32 
Faces (squares) 6 12 6 24 
a ae 6 1 8 


Each corner is common to 4 mutually perpendicular 
edges, to 6 faces and to 4 cubes; each edge is common 
faces and 3 cubes; and each face is common to 


to 3 
2 cubes. Every cube therefore has ome face in com 
mon with 6 of the 7 others. We must conceive of 


the hypercube as composed of cubes starting from 
squares parallel to the faces of the cube and of these 
cubes all that exist in our space are the parallel 
squares from which they start. 
In a plane the only kind of rotation possible is that 
about a point, in 3-space rotation can take place about 
(Concluded on page 15.) 
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Fatty Lubricants, 

There are cases in which natural fats, with or 
without admixture, still form the best lubricants. A 
good lubricant for swiftly moving and lightly loaded 
parts of mat hines is made of equal weights of graphite 
and tallow, very thoroughly mixed. An excellent lubri- 


cant for piston rods is made by melting together 40 


Scientific American 


ored, homogeneous, free from acids, alkalies, resins, 
and mechanical impurities, and should not contain 
more than 2 per cent of water or more than 10 per 
cent of lime soap, an ingredient which is added to 
some of these mixtures. 
rH 
Traube has devised a very simple process for purt- 
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THE COTTON INDUSTRY OF THE UNITED STATES. 

The Bureau of the Census is constantly issuing bulle 
tins which give the facts relating to various indus 
tries without waiting until the decade has been fin- 
ished. Thus the figures for textile manufactures are 
for the year 1905. The figures relating to manufac 
tures. of cotton are most interesting and we have given 














Copyright 1909 by Munn & Co. 


THE MAGNITUDE OF THE COTTON INDUSTRY. 


Parts of neutral wool grease and 10 parts of ceresin 
(a derivative of ozokerite or mineral wax), and add- 
ing to the hot mixture 25 parts of pure mineral oil 
and 25 parts of graphite. Good results have recently 
been obtained with “calypsol,” which is alleged to be 
a Canadian vegetable fat, free from acid and of high 
melting point. A solid lubricant should be light col- 


fying crude alcoholic spirits. The process consists, 
essentially, in adding to the crude’ spirit a strong 
solution of ammonium carbonate or ammonium sul- 
phate. The mixture separates into two parts, and if 
the temperature and the concentration of the ammo- 
nium salt are properly chosen, all the impurities are 
accumulated in the upper portion. 


FROM COTTON BOLL TO FINISHED PRODUCT. 


some of them in graphical form. The annual cotten 
crop (year ending June 30th, 1905) was 13,565,885 bales, 
representing a gross weight of 6,994,281,731 pounds 
Of this amount 4,304,848,503 pounds was exported. 
In the same period only 60,508,548 pounds of cotton 
was imported. 

The manufactured articles made in the year 1995 are 


ceca AN NONT  SA Y RENEE EERE IO GEE 








al ! our on ! ‘ I ] 
‘ ; ‘ ‘ I 
is 
£0 ! ~ P 
a i ! 
‘ f 
| 
Rhod \ 3 he 
it 
$44 
| 
‘ ! ‘ 
66.408 { S 
~ ( ‘ 
{ . 
TT s 
i ra 
6.142 ) 
‘ ( 1" 198.0 
NA Th 6.108 
" 1.68 S 4NE j 
/ a) +.70 ‘ 
‘ 17.005.98 
< Re ) 1540.74 
oth 1.60 1" 
i a 
j ‘ % 4 
i ro 
24 ( 
' 0 
( S168 " ) 
| 
) 4.4 RR S 
‘ »,04 4 
O.O7t 1.282.947 
| 19.546 
! Ph ‘ am 1 ‘ 
\" ‘ j 1 10.049.0 
( Re 
’ j eae F' 
In our engraving the circle ireund the earth repre 
ent the distan overed by the different cotton goods 
manufa ired i he United State n the vear p 
fied The auentity of ome of the goods manufas 


tured is so great that it was necessary to make the 


sirips many vards wide 


Som idea of the magnitude of the industry ma 
be obtained when it is stated that there were in the 
same vear 23.155.61 spindles in otton mills 

The spital of the 1.077 establishments was $60 
160.164 There were 10,458 wage earners and 6,758 


salaried officials lerks, et« The total amount of 
wages paid wa $94 7.696. and $9.911.767 for sala 

es the ost of the material used was $28 17. 
ind ou table hows products worth $442,451,218 
Tt ~ ndee ist ndustry ind ne J I has 
enabled : ‘ ucces l compete n tl [ 
ne worid 
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Tetanus and the Glorious Fourth, 


4 wholesor tender ! n Tor ne ¢ I 
natto f wh feature of Independence Da is ha 
especi endangered the live of the oung ind tt 

hil no wise uppressive of norma! enthusiasn 
W need + ‘ he length of son ho hay rather 

ete i rmed l holid the Blood Four 

mh its nnua oca of carna Neverthele 
t rtainly the | of siom and of huma 
to plead for ess detonating celebrations than have 
cbt ied ! I n Continental countri ! 
oceasions ymmer rated quits adequate! ind 
ust as heart 1 ith u t means of fetes and 
other ce monies Kor adult pa ti 
eratorica osions iffice but these for easons 

e need 1 probe ire not sufficiently itisfving t 
he yout! Im the egitimat nterest of boyhood 

t rece nt of patriotism and ophyla j 
t we f ii 

rhe bal unfan ! he ent 
t whict hi t lave lied rom Independence Day 
tetanu é kiaw, than whicl er in be no more 
painful o i leath; nor t genera realized how 
many other hildren have survived wounds received 
on that day. without havéng contracted tetanus, who 
have neverthe s been dreadfully maim d or disfi 
vred for life It related that these celebratior 
tne | a! for tl \ ou iz I 
total of 25.26 i 1 and wounded The Americar 
Medical Association | taken up the matter; and its 
Journal reports at in 1908 there were 415 cases of 
Fourth of July tetanus in 1904 10 cases n L905 
i04 cases; in 1906, 89 cases. In 1907 there were 55 
recorded canst Fhese cases were brought about in 
more than xty per cent by blank cartridges; in about 
sixteen | r nt fire-crackers I about four 
per cent by capnor in about five per cent by firs 
arms mn about ten per cent from powder, et The 
decrease in casualties has thus been progre e sir 
1903 And | t re was I believ I pioneer n 
the agitation which i resultis 80 eneficel In 
that community there is ow an ordinance provid- 
ing that “no person shall cast, throw, or fire any squib 
rocket, cracker, torpedo, grenade, or other combustible 
fireworks or explosi\ preparatior vithin the city 
nor may #ny such explosives be mad n Baltimore 
There were tn consequence but tet lents « t 
independence Da) Philade|lp! turated a no 
adays is with worthy and unassailable patriotism aS 
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é ¢ é | 1 1 to 1 « $32 1 ed 
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Le ville 1 Or i have ordinances milar 
t Balt ore ‘ tha no life was 

fi | ese citie In New Yorl it 
ong our municipal fathers 
ae have detert ned that the 
! [ } ir republic were founded shall not 
fireworks for they will not endure 
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Ho i italities ar ng out 
‘ } ! ‘ he tal bacillus 
" »} ertalr due the 

m parative rity of the disease 
the Ss vel pt ent In 
ul 0 é on I younds 
ed and I vyhence tl term 
nerobi It rarely traverses the ite of ar ir iry 
rarely enter the blood and y yh ¢ nel The 
ns or poisons generated by it are the virulent fac 
t It has its habitat most n eartl ometimes in 
putref j nd mar n oca as 
pa f Lone Island is 1 ! nus 1s 
t ender n gion from one to 





} fection gene! occurs through tl ntroduc 
! f impregnated into wounds, some les very 
ght wounds espec! illy of the face hands, and feet 
Most cases. as we have noted. come about through the 
l harge of powder in blank cartridges, w ch con- 
t. besides the powder, mainly of paper Half the 
remaining cases are due to the giant firecracker (not 
the small kind The ound may serve for the intro 
duction of gern i denta present on the skin 
phenomenon readily understood whet e consider 
the normal state of the iverage mall boy’s hand 
There may be but a mere bur! something quite 


part of a wound, however sligh 


uperficial: yet some 


may become at once impermeably sealed he ba 
may thus secure an implantation in microsco] po 
ets or fissures In puncture tetanus the germ may be 
introduced upon the instrument itself, as a dirty or 
rusty nail or the tine of a _ pitchfork Blank ca 
ridges may be made of germ-harboring material 


Punctured. contused. or lacerated wounds are much 





more dangerous than such as are clean cut, as with 
1 d 1 sharp knife Crushing injuries, deep 
lace gunshot younds wound 1 it} the 
S the at or ti fa and esp ial re lirt 
POT t lu l o tt les ar mo 

to be feare 

Obvik he e ft pistol and tl giant fire 
cracker must be rbidden hildren Practically no 
Case of tetar i ad elope l t east I have not 
ee! i report < il ) from Roman candles, torpedoes 
pape cap sn fire-crackers, or display pieces In 
order that no undue fear may arise, we note that for 
I £9 Case of tetanus de veloped n 1906 there were 

’ blank-cartridge vyounds Thu tetanu by no 
means follows as a matter of course from wounds in- 
urred on Independence Day 

The symptoms of th dreadful disease ma not 
manifest themselve until an incubation period of a 
fortnight has elapsed after the injury Then may 
ppear rigidity of the ne jaws, difficulty in 





chewing and swallowing, chills, high fever asphyxia, 


spasm of various muscles, rapid pulse, profuse sweat 
ng, opisthotonu dreadful suffering 
Immediately a child sustains an injury of the nature 


e have considered. a physician is to be called who 


administer an immunizing dose of tetanus anti 


toxin Such a timely dose vill almost surely pro 
tect against the deve lopment of the symptoms but its 
efficacy decreases with the time lost in administering 
it Before the use of this serum, death followed in 


at least 80 per cent of tetanus cases. All health depart 





ments now have this antitoxin available for immedi 
te use upon application The Health Department at 
Albany has advised the health officers throughout Neé 
Yor State to app to it for supplies, in order that 
tl may be prepared to provide local practitioner 
ithout delay Its Bulletin states An immunizin 


dose of antitoxin is an almost certain means of pre 
venting tetanus infection and intoxication; so far as 
‘ now, no case of lockjaw has developed in this 
country among those who have received an immuniz- 
ng dose of this serum.’ In any event, the secretion 


the in 


oscopist for the 


ubation period be 


during 


possible pres 


ence of the tetanus bacillus; its absence after several 
exan ition hould greatly allay fear of the disease. 
>-e-s 
Retirement of Secretary Wilson, 
Tames Wilson, Secretary of Agriculture, will retire 


from office in December, and will probably be suc- 


ceeded by Char F. Seott, at present Representative 
n Conere from the Second District of Kansas and 


1irman of the House Committee on Agriculture 


Mr. Wilson has realized his ambition of serving in 


the Cabinet for a longer continuous term than any 


other man He entered the Cabinet in President 


McKinley’s first term. He is now nearly seventy-fou 


JuLy 3, 1909. 


To him are due many important im- 


roveme n the administration of the Department 

of Agriculture, and likewise many new lines of re- 
search, the results of which have aided farmers 
throughout the country 


> +o. > a 
The Death of Egbert P, Watson, 
Mr, |} ert P 


staff of the Scienririu 


Watson, formerly a member of the 
AMERICAN, died at 


N. J., at the age of seventy-four, on June 





9. In his professional career as an editor and 


an engineer Ir. Watson displayed a wide engineer- 
ing knowledge and keen editorial judgment. After he 


severed his connection with this paper he founded a 
periodical of his own called The Mechanical Engineer, 
and continued its publication for sixteen years 

Mr. Watson was an engineer of the old school; that 
is, his engineering knowledge was acquired mostly 


by hard work in the shop, although he was an omnivo 





rous r ler d ell versed in engineering literature 
Long after he severed his connection with this jour- 
na e continued to contribute to its columns occa- 

onal engineering articles, hich were distinguished 


by the sound and practical infermation that they con- 
veyed. Mr. Watson always took pride in the fact that 


he drove the first bolt in the “Monitor,” the civil war 
was a past vice-president of the National 
Association of Marine Engineers, and was for many 
Engineers’ and Archi- 
— —— ee Se 
Death of Orrin 8S. Wood, 
Mr. Orrin S. Wood, well known in this country as a 
pioneer telegraph engineer, died at Turner, N. Y., on 
advanced age of 91 


years. 


distinction of superintending the 





construction of the first tele; line between New 
Yor and Philade phia in 1845, and of opening the 
first telegraph office in New York city at Hanover 
Street nd Exchange Plac« His interest in telegra 
phy antedates these achievements, however; for in 
1844 he became an operator on the original telegraph 
line bet en Baltimore and Washingion, after having 


studied telegraphy under §S. F. B 
Wood helped to build the Albany- 


telegraph line connecting Buffalo, Niagara 


Morse himself. Mr 
suffalo line and the 
Falls, To 


ronto, Montreal, and Quebec, besides constructing a 


telegraph svsten northwest of Chicago. which now 
rms ] t f the Western Union lines 
— t+ Ore a 


$100 Prize for a Fire Escape, 
be held in 


Toronto, Canada, from August 28th to September 14th, 


Exposition t¢ 


istrial 





fire escape re to be exhibited under the auspices of 
the ¢ t ial Traders’ Association of Canada The 
SSOK I ill give a prize of One Hundred Dollars 
to the entor of the best fire escape. The seiection 
by the Ontario government, and in all 
probability the successful fire escape will be placed 
mal hotel n the Province of Ontario. The con 
ditions of the contest may be obtained by addressing 
the Commercial Traders’ Association of Canada, To- 
ronte Canada 
—— + @ + 
The Current Supplement, 
The wonderful results obtained by the great mas 


ters of the art of piana playing can also be obtained 
mechanical means in the mod 
yer Mr. John 


ern piano plz FE, Kelly describes in the 





current SuprpLeMENT, No. 1748, the construction of 


these piano players, and shows how they have evolved 


John A. 


steels is concluded. 


irom crude forms Mr 


Mathews’s paper on 


the new automobile Among the 
numerous fads and fancies of the house furnisher of 
to-day, none is more quaint and interesting than the 


decorative use of the vari-colored bottles and flasks 
of many shapes and sizes that are relics of one of the 


oldest enterprises of this country. Ada Walker Camehl 


writes interestingly on this subject, and illustrates her 


article with pictures of curious bottles. The manufac- 
ture of nitrates from the atmosphere by means of the 
Birkeland-Eyde forth by Sam Eyde 
What a very small telescope will do is excellently de 
scribed by Arthur Mee. Prof. C 
influence of radium and _ ultra-violet 


process is set 


Doelter writes on the 


rays upon tl 


color of minerals F. Hartmann contributes a good 


1 


technological article on gilding. 


- oe + 0 


During Mr. Andrew Carnegie’s recent visit to Paris 
he was given an official reception at the University. 
it will be remembered that Mr. Carnegie donated a 
considerable sum to this institution so as to enable it 
laboratory for researches upon 


During the 


to found a special 


radium, to be carried on by Mme. Curie 
reception Mr. Carnegie was presented with a medal 
commemorating his generosity to the Universit) In 
Falliéres, - he made 
institution 
irding 
lollars 


a conversation with President 


known his intention of establishing an 


such as exists in America and England for rew 


heroic actions, and proposes to donate a million 


for this purpose, 
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one-third of the vessel’s length amidship. 


Jt LY 3, 1909. 
THE “MICHIGAN”—OUR FIRST “ DREADNOUGHT.” 
The first “Dreadnought” to be completed for the 
United States navy is the “Michigan,” which, with her 
“South Carolina,” 
1905. In the act of authorization 


sister, the was authorized by Con- 
gress March 3rd, 
the displacement of these ships was placed at 16,000 


tons, which is that of the “Connecticut” and ‘Kan- 


sas” class It was intended to provide these vessels 
with the same armor and armament as the ships of 
those classes, but before the construction was far 
advanced, it was decided to give them as much as 
possible of the “Dreadnought” characteristics, and the 
plans were changed accordingly 


which was built by the New York 
Camden, N. J., 
the government course at Rockland, Me., for 
and on June 9th, during 


The “Michigan,” 


Ship Building Company was recently 


taken te 
her standardization trials; 
averaged just under 
19 knots per hour, or to be exact 18.976 knots. On the 
reached a 


five runs at maximum speed, she 


fastest run over the measured mile she 


speed of 20.01 knots. 
The accompanying 


fine vessel when she was running at a speed of over 


photograph was taken of this 


19 knot and it serves to show very clearly the spe- 
cial characteriwtics of the ship, notably her two lat- 
tice-work, fire-control masts and her main battery of 
eight 12-inch guns carried in four turrets. 

The “Michigan” is a “Dreadnought” in everything 
except size and speed, the displacement being from 
3,000 to 4,000 tons less than that of the typical “Dread- 
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the conning tower and two smokestacks, the two mili- 
tary masts, and two boat derricks, placed abreast of 
the smokestacks. Within the superstructure and car- 
ried on the spar deck is a battery of ten 3-inch guns 
for torpedo defense; and twelve other 3-inch pieces 
are mounted on the superstructure bridges and else- 
where on points of vantage throughout the ship. 

Abaft of the superstructure are the remaining two 
12-inch gun turrets, one mounted on the main deck at 
a command of about 17% feet above the sea, and ahead 
its guns carrying at a 
This disposition 


of this another turret with 
height of 2514 feet above the water. 
of main armament gives a broadside of eight 12-inch 
and a fore-and-aft fire of four 12-inch. 

The armor plan of the “Michigan” shows a water- 
line belt 8 feet wide, tapering amidships from 11 
inches in thickness at the top to 9 inches at the bot- 
tom. The belt reduces gradually to a thickness of 4 
inches at the ends of the ship. Above the main belt, 
and extending from the forward to the after barbette, 
is another belt of armor 10 inches thick at its lower 
edge, 8 inches thick at its upper edge, and 8 feet in 
width. The barbettes for the 12-inch turrets are from 
10 to 8 inches in thickness. The turrets them- 
selves have 12 inches of armor on the sloping port- 
plate and 8 inches on the sides and at the back. The 
protective deck is 1%, inches in thickness, amidship 
and forward, and 3 inches in thickness in its after 
portion. The big guns are manipulated by electric 
power, as are also the ammunition hoists. The tor- 
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be used as a small captive batioon for military purposes 
It is also possible to transform a section quickly into 
a small dirigible by installing a little motor in its car. 
For this purpose the section is provided with a blower 
for distending the ballonet and with vertical and hori 
Two sections without frames may be 
The car 
h 


zontal rudders. 
combined to form a larger non-rigid airship 
of the entire airship contains as many sections as 
balloon, so that each partial balloon possesses its own 
car, with the exception that a special division of the 
In the estimation 


car is reserved for the machinery. 
of the inventor the sections can be put together by a 
balioon corps in two hours. 
= > - oa 
Saponification and Pancreatic Juice, 

In making soap and candles the natural fats are 
saponified, or resolved into their component parts 
fatty acids and glycerin, by various methods, includ 
ing the action of alkalies, lime, sulphuric acid, super- 
heated steam, etc. 

Haller has devised a method of effecting saponifica- 
tion by means of methyl or ethyl alcohol, and Con 
heim and Nicloux have suggested a biological method 
based on the employment of a diastase which occurs 
in castor oil beans, 

Baur has recently proposed the use of the pancreas 
of animals, which contains a soluble ferment capable 
of resolving fat into fatty acid and glycerin in from 
one to four days. This method has been successfully 
tested with beef suet and with cocoanut, cottonseed, 
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Displacement, 16,000 tons 


2inch ; 


Speed, 18.97 knots. Coal supply, 2,200 tons. 


Armor: Belt, 11 inches; side armor, 10 to 8 inches ; 


OUR FIRST “DREADNOUGHT,” THE “MICHIGAN,” MAKING 19 KNOTS ON HER TRIAL TRIP. 


nought” of to-day, and her speed about two knots less. 
In respect of protection and armament, however, she is 
fully qualified to lie in line of battle with the heaviest 
Although she car- 
ries but eight 12-inch guns as against ten carried by 
the British ships, the position of her turrets, all of 
which are on the center line, enables her to deliver 


ships of the “Dreadnought” type. 


the same weight of fire on either broadside, namely, 
eight 12-inch guns. Speaking of the penalties paid by 
the “Michigan” on account of her small displacement, 
it should be mentioned that it 
down her freeboard aft and lower the after two tur- 
rets eight feet below the positions at which they are 
carried on our later “Dreadnoughts” of larger dis- 
placement 

The “Michigan” is 450 feet 
diculars, 452 feet 9 inches over all, 80 feet 2, inches 


was necessary to cut 


long, between perpen- 


in breadth at the water line, and on a mean draft of 
24 feet 6 inches has a displacement of 16,000 tons. 
Her full load displacement is 17,617 tons. The speed 
called for by the contract is 18.5 knots, which, as we 
She is driven by twin- 
screw, reciprocating engines of 16,500 horse-power, and 
she has a maximum bunker capacity of 2,200 tons. 
The armament 


have seen above, was exceeded. 


consists of eight 45-caliber 12-inch 
suns mounted in four turrets 


251 


The foremost pair are 

* feet above the water. tack of these are two guns 
in a single turret, which fire above the roof of the 
forward turret and are carried at a height of 33% feet 
above th. 


water. The superstructure occupies about 


It contains 





submerged torpedo 


21-inch turbine- 


pedo equipment consists of two 
tubes for the discharge of the new 
driven torpedo 

At the present time we have completed or under 
construction for the United States navy eight ‘“Dread- 
The “Michigan” and “South Carolina,” of 
12-inch guns; the “Dela- 


noughts”: 
16,000 tons, carrying eight 
ware” and “North Dakota,” of 
ten 12-inch guns; the “Florida” and “Utah,” of 21,825 


20,000 tons, carrying 


tons, mounting ten 12-inch guns; and the “Wyoming” 
and “Oklahoma,” of 26,000 tons, each mounting twelve 
12-inch guns. 
- > +o + - 
A Dirigible Balloon Made in Sections, 

A German engineer named Weissenburger has con- 
structed a model of a dirigible balloon which can easily 
be taken apart for transportation. This possibility is 
of great value, as often the transportation of the bal 
loon is made necessary by a premature landing or 
other cause. The model, which is about 13 feet long, 
consists of eight sections, each of which is in the form 
of a cylinder with hemispherical ends, and can be col 
lapsed like an umbrella by turning a handle. The con 
vexities of both ends of the section are directed for- 
ward, so that when the sections are put together, the 
rear end of one closely embraces the forward end of 
the next. The sections are made entirely alike, so 
that a damaged egection can be replaced by a reserve 
section. Each section possesses its independent gas 
bag, air ballonet, frame, and points of attachmeni to 
the car and steering apparatus, and each section can 


turrets, 12 to 8 inches ; deck, 14% to 3 inches, 
twenty-two 3inch. Torpedo tubes, two submerged 21-inch, Complement, 869. 


Armament: Eight 45-caliber 





SISTER SHIP “SOUTH CAROLINA.” 


maize, and palm oils.. This process, if universally 


adopted in all countries, would require 12,000 tons of 
pancreas annually. The abattoirs of the world fur 


nish about two-thirds of this quantity, or 8,400 tons 


In comparison with the employment of the casto 
bean ferment, the pancreatic method effects a mor 
complete saponification which compensate for its 


greater cost 
_ —e 08+ 





The annual summary of shipbuilding just issued by 
Lloyd's Register shows that the total output of the 
world during 1908 (exclusive of warships: appears to 
heve been 1,833,286 tons (1,706,179 steam, 127,107 sail) 
/ccording to the latest returns received by Lloyd’s Reg 
ister, the tonnage of all nationalities totally lost, 
broken up, etc., during the twelve months amounts to 
about 794,000 tons 
net increase of the world’s mercantile tonnage at the 
end of 1908 is thus about 1,039,000 tons. Sailing ton 
nage has been reduced by 110,000 tons, while steam 
tonnage has increased by 1,149,000 tons. Of the ton 
nage launched during 1908, the United Kingdom has 
acquired over 304% per cent. Of the total merchant 
tonnage output of the world during 1908, 50% per cent 
was launched in the United Kingdom; but, if only sea 


557,000 steam, 237,000 sail). The 


going steel steamers of 5,000 tons gross and upward 
be taken into account—thus excluding vessels trading 
on the North American Lakes—out of the total of 179 
such steamers of 1,050,741 tons launched in the world 
over 631-3 per cent of the tonnage was launched in the 
United Kingdom, 
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& MUSEUM TO ILLUSTRATE THE DEVELOPMENT OF 
MATHEMATICS 
BY HERBERT T. WADE 
As an interesti study of 


the history of 


g and important part of the 


mathematics, it is essential to consider 


Scientific American 


was de- 
it was available for practical 


astronomy and just as soon as trigonometry 


veloped to a point where 


use, there was need of instruments for the measure- 


ment of angles and for 


realizing or imitating the rela- 


tive movements of the celestial bodies. Now, for 





























A mediwval astronomer using an 
istrolabe. 


the various means that have been employed in the ap 


ience to every-day life From the 


to the 


plication of th 


times of Babylor present day, there has been an 


interesting sion of ingenious and useful devices 


and instruments, of a very practical nature, which 
when considered together are remarkably striking in 
illustrating the development of what is usually re 
garded only most abstract science Such a collec 
tion has been assembled by Prof. David Eugene Smith 
of ichers’ College, Columbia University, and re 
centi t has been on exhibition in the Educational 
Museum of that institution Containing as it does 
many objects of great interest to the archeologist, 


metrologist, surveyor, and engineer, yet it is in its re 


lation to the historical development of the science of 
mathematics and its great influence in bringing out 
this development to the student, that the exhibition 
possess¢ i higl t value With this end in view, 
Prof. Smith has accumulated a collection of mathe 
matical instruments, weights and measures, sun dials 
and other devices for time measure, mathematical 
manuscripts, early printed works, an extensive colle 


tion of portraits and mathe 
and curios gathered 


autographs of prominent 


maticians from many corners of 


the world, some of the most interesting and significant 


of which have been specially photographed for the 


ScientTiric AMERICAN 
One of the most important and fundamental appli- 
cations of mathematics has been to surveying and 


Astrolabes made by Bernardinus Sabeus of Padua (Italy) 
1558 and by an unknown Italian ¢raftsman 


between 1450 and 1525. 


measuring angles in the early times a device known as 


cross staff was used, where a movable transverse 


piece could be adjusted along the length of a wooden 
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staff 
made 


itself, a rough angular measurement couid be 

Various improvements gave the fore staff and 
the back staff, but the first really serviceable instru- 
ment was the quadrant, which was the ancestor of our 
modern and indispensable sextant. A good specimen 
of a quadrant of Tyrolean workmanship, and dating 
back to about 1600, is contained in the collection and 
is here illustrated. The alidade or movable bar carries 
two small transverse pieces pierced with sight holes, 
and is so pivoted that it can be moved over the gradu- 
ated quarter of a circle, which gives to the instrument 
its name. The quadrant could be used for measuring 
both vertical and horizontal angles, and naturally lent 
itself to determining the of the heavenly 
bodies in astronomy and navigation, so that by the mid- 


elevation 


dle of the sixteenth century it was accepted as a neces- 


sary nautical instrument, as well as used on land 
wherever trigonometry wes applied to surveying. The 


Italian textbook, “L’Uso della Squadra Mobile Opera 
di Ottavio Falii. In Trento, MDCCLII,” a page of 
which is shown in the illustration, gives the actual di- 
in measuring the 
trigonometrical 
linear 


rections for the use of the quadrant 


height of the tower by the familiar 


principles involving the measurement of dis- 


tances, here by pacing, and the determination of 
angles. 

Practically contemporary with the quadrant was the 
astrolabe, where the entire circle was employed, and 
the use of an alidade and a divided circle or 
limb the angular distance between two stars could be 


leading to the deduction of the motions 


where by 


determined 
of the planets by the astronomers and astrologers of 
is indi- 


the middle ages. The use of the instrument 


























Quadrant of Tyrolean workmanship dating from 
about 1600. 


his was the common trigonometric instrument of medieval times 


aud its use is shown in the accompanying illustratior 


sighting from one of its extremities 
over the end of the cross piece, and laying off 
the angle thus formed by the line of sight with the 


staff, so that by 


then 


Using the quadrant to measure the altitude of 
an inaccessible tower. 
Reproduction of a plate from an 18th century treatise on the 
quadrant, 
cated by the accompanying reproduction of a page 
eighteenth century scientific treatise, whiie 
(Continued on page 135.) 


from an 





























Karly 19th century German surveying instru- 
ment. Made by Wiskemann of 
Meiringen. 


Early surveying instruments. 


Surveying level Italian squadra 


(German) Cannon level. 


Surveyor’s 
compass, 


Celestial sphere of Italian work- 
manship dating from the 
16th century. 
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Chinese sun dial of the 18th century from 
Peking. 


Japanese surveying instruments of the early 19th 
century and Japanese surveying textbook. 


Bavarian scales of the 18th century and various 
sets of weights. 


A MUSEUM TO ILLUSTRATE THE DEVELOPMENT OF MATHEMATICS. 
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A HUGE FILTERED WATER RESERVOIR FOR LONDON. 


BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


The maintenance of an adequate water supply for 
the constantly expanding English metropolis is a prob- 
lem of supreme importance and one of no little diffi- 
culty. The main sources of supply are the River 
Thames at a point well above tidewater, the river 


wells sunk into the solid chalk. Recently 


Lea, and 
the facilities for supplying water have been appreci- 
ably improved by the erection at Honor Oak, in the 
southeastern suburban area, of a huge covered-in reser- 
voir, the largest of its type in the world, for storing 
capacity of 


filtered water, the 


Scientific American 


work of cruciform section to carry a brick roof, com- 
prising a series of segmental arches running parallel 
the whole length of the structure, with segmental 
jack arches at right angles carried from pier to pier 
throughout the series. The reservoir is therefore 
divided into a series of cells 21 feet 6 inches square 
from center to center of the brick piers, the thickness 
of the brickwork of the latter being 18 inches with a 
width across of 41%, feet. Down the centers of the in- 
verted arched floor extend drainage channels communi- 
eating in a well near the intersection of the reservoir 
into the four sections, while at the actual point of 


It 


places where the pressure is the greatest the but- 
tresses for the retaining wall are carried back to the 
fourth bay from its face. Around the outside of these 
retaining walls a puddiled clay wall 3 feet thick is 
provided, the puddle being taken well down into the 
London clay and rendered thoroughly water-tight by 
careful tamping. This wall is carried up to, and 
connected with, the layer of cjay extending over the 
entire roof of the structure. On the northern and 
parts of the eastern and western portions, where the 
top of the reservoir projects above the natural sur- 
face of the ground, an earthen embankment is pro 
vided, which embankment is com- 
posed of alternate layers of earth 





which when full is 58,000,000 gal- 
lons. 

The necessity of a new reservoir 
was recognized as far back as the 
early nineties. Not until 1898 was 
work begun by the local water sup- 
ply company In that year a large 
prick-making plant was erected on 
soil eminently suited to brick mak- 
ing. The result of this develop- 
ment was rendered obvious during 
actual constructional work, since 
the brick 
on the spot and 
as cost of transport, were avoided. 
The saving thus effected may be 


material was available 


delays, as well 


readily realized when it is consid- 
ered that 


bricks were utilized in the building 


upward of 16,000,000 
of the reservoir. At the same time 
the brick plant offered an economi- 
cal solution of the problem of dis 
posing of the greater part of the 
foun- 
which 


173,000 cubic 


excavated material for the 


reservoir, et 


dation of the 
material aggregated 
yards. 

After all the water-supply com 
panies of London were subsequent- 








and burnt ballast of 20 inches and 
4 inches thickness respectively, and 
with a slope ranging from 2% to 
3% to 1. 

The reservoir’ measures 824 feet 
in length between the walls, and 
has a maximum width of 587 feet 
The total area approxi- 
mates 14% acres, the actual water 


coV ered 


area being a little over 10 acres 
The supply is drawn from the 42 
inch main, which brings the fil- 
tered water from the pumping sta- 
tion at Hampton, some 17 miles dis- 
tant. The outlet pipe is of the 
same diameter. The supply can be 
augmented from a deep-well pump- 
ing station, which has been erected 
on the site, and from which a large 
quantity of water can be drawn, 
This well has a diameter of 11 feet 
and is sunk for a depth of 300 feet, 
the lower half of which is through 
chalk. Headings have been driven 
into the latter in all directions to 
a total length of 3,400 feet The 
water is raised by two sets of three 
crank vertical triple-expansion en- 








ly consolidated into the Metropoli- 
tan Water Board, the undertaking 
was rapidly completed. The under- 
taking was designed and carried out under the super- 
vision of Mr. J. W. Restler, M.Inst.C.E., the deputy 
engineer-in-chief of the Metropolitan Water Board, to 
whose eourtesy we are indebted for the accompanying 
illustrations and for much information. 

It is the primary purpose of this reservoir to main- 
tain a low-pressure supply throughout the metropoli- 
tan area on the southeastern side of the Thames. But 
if occasion should demand, it can be dispatched by 
means of mains under the river to the northern terri- 
water level of the reservoir is 
above ordnance datum. The 


tory. The maximum 
approximately 144 feet 
depth of water throughout the greater part of the 
structure is about 2114 feet, but in a part of the north- 
eastern section it reaches a depth of 34 feet. 

The reservcir is divided at right angles into four 
sections, each of which is independent of the others, 
so that any one may be emptied when desired for 
cleaning, interfering with the service, suit- 
able appliances being provided for diverting the water 


without 


from the supply main into one or other sections. The 
building is erected on a natural clay formation, the 
flooring being of inverted 
arches, crossing one another at From 
the apex of each groining, spring piers of solid brick- 


solid concrete forming 


right angles 


Interior, showing principle of dividing the reservoir into bays 214¢ feet square. 


intersection of the division walls is a circular valve 
chamber 24 feet in diameter extending from the bot- 
tom to the roof of the building, and into which lead 
the mains for supply, intercommunication with the 
four sections, and draw-off, these pipes being of 42 
inches diameter and fitted with 36-inch valves operated 
from a valve house above. 

In addition to the brickwork for the arched roof- 
ing, there is a 6-inch outer covering of concrete fin- 
ished with clean cement, upon which is distributed a 
thick layer of clay and 6 inches of mold originally 
cleared from the site, so as to present a flat, level top 
surface. At frequent intervals 6-inch air pipes are 
distributed over the bays for ventilation and admis- 
sion and escape of air during the respective processes 
of emptying and filling the reservoir. 

The two division walls which run at right angles 
and divide the reservoir into four sections are cam- 
bered back to back with the intervening space filled 
with concrete. The outer walls are of concrete, with 
brick lining, ample precautions having been taken to 
bond the two thoroughly together. The thickness of 
the retaining walls varies from 16 feet to 6 feet at 
the base, and each bay is provided with a buttress 


reaching in most cases to the first pier. In those 


gines coupled to deep-well pimps 
having cylinders of 18 inches bore 
by a stroke of 5 feet. The water 
thus obtained, in addition to being discharged into the 
adjacent reservoir, can be delivered into mains feed 
ing two other reservoirs in the vicinity. The total 
cost of the enterprise has been $1,200,000. 

a --e-2e —_-—— 

Another Substitute for India Rubber, 

A. G. Inrig has patented in Great Britain and Ger- 
many a new process for making a substitute for India 
rubber. The materials used are animal refuse capa- 
ble of yielding gelatin, oils, sulphur, chromates, and 
sodium stannate, the addition of the last-named salt 
being the distinguishing feature of the process. The 
proportions foeaniaitod are animal refuse 10 
parts, water 50 partg, oil 20 to 60 parts. These ingre 
dients are stirred together for about an 
then 1 per cent of potassium bichromate and 1 per cent 
of sodium stannate are added. The mixture is then 
heated to about 212 deg. F. and kept at this tempera 
ture about 5 minutes or until the previously liquid 
mass becomes pasty, in which condition it is poured 
A harder and tougher mass is made by 





hour and 


into molds. 
adding 20 per cent of oil, 1 per cent of sodium stan- 
nate, 1 per cent of potassium bichromate, and 5 to 16 

caries 


per cent of sulphur, and heating the mixture to 257 
deg. F 

















General view of the reservoir during construction. 
A HUGE FILTERED WATER RESERVOIR FOR LONDON. 
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AnIS KR eri 
ERCULES l t 
onstellation rey nted 
n the nitial of this se 
tence VI t not i br 
I others, i 
one of the I st 
erist figure I t 
sun It I 
distinctive cont it ! 
i i quadrilateral ‘ 
third -1 Litude i 
haped like the ke tone 
of a ur of obs ition 1 I s 
‘ ’ r} ] ] I il i s be easily 
md nes ‘ bout one-third f the way from 
Veea toward Ar The rest of the constellation 
be easily made uit with the iid of the map 
Se ul of i ividual stars ar worthy The 
; +) hero } ud. is one f the reddest of the 
brigt r sta ind si an espe 1 fine | led 
pectrur an ¢ le of relatively vy temperature 
ind like ma h sta varie rre irly in bright 
« 1¢ double havir n companior 
\ ble i t scope t is also a fine double, 
( nanic bout 
l 8 nl tness, 
\ ! oO t in 
‘ I : ! ears 
When the t osest, 
th t | be epa- 
rated by ! reatest tele 
pes A n tl are 
fart t (a is 
nen ‘ 1 at pres 
ent) rie omparison can 
be see wit! telescope of 
modera iperture, though 
l diff f mall 
ones oft three inches or 
less 
AY othe nt re { nz 3 
tem is wh i faint 
companior 0 sec. distant 
which shares the large 
proper motion of its pri- 
mary and itself double 
with a period of about 45 ak 
y irs 3 
Bot) last two vs aos 
tell iré toler ileal i 
u their listal s being \3 
abou 20 «and 0 light \s 
vears according to the \- 
best determinations \\ 


Still more interesting to 


in telescopi« observer is 
the great star luster 
(one of the finest in the 
heavens hich lies al 
most exact the west 
eri edg f the key 
tone between the stars 
, and » it learly 
visible in a field glass as 


a spot of light with two 
small stars near it; but it 


requires much greater in- 


At 11 o'clock: June 7. 
At 10%, o'clock: June 14 
At 10 o'clock June 22. 


strumental power to show 
the individual stars of 
which the cluster is com- 
posed 


There are 


them 


thousands of 
scattered near the 
edges, but condensed to an 
almost continuous blaze of light at the center—a ver; 
impressive 


With an 


spectacl 


instrument which is not powerful enough 


to show the separate stars, the cluster is still easily 
visibie, and leoks nebulous, i. « hazy and tl 

sharp beundaries If it vere emoved to a dozen 
times its present distance it would present thi 


appearance in our 


it is ther 


largest telescopes 


efore natural to ask, Are not the numerous 


nebula, of all yes and shapes, which can be seen 


or better photographed, in all parts of the sky, sim 


that the separate st 


ply star cluster so distant 


cannot be 


seen 


or an answer to this. we must dppeal to that clue 
! pI l 


tc many a riddle of the universe, the 


that a 


sper troscope 


It is well known spectrum showing bright 


lines is due to glowing gas, while a bright spectrum 
rossed by dark lines is given by a 


body surrounded by a gaseous atmosphere I 
words, a star 


Now 


Some, like the 


the nebule may be divided into two classes 


great nebula of Orion, are conspicu 


ously green in eolor: others, like that in Andromeda 


aro white Those of the former class show a spe 


trum of bright lines. which proves that they are con 


posed, or rather that the luminous part of them con 





glowing opaque 


other 
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ertall £ irc ¢ I ind other 
t é lentified l ~ een known fo forty 
ears I é hite et t 1mor! vhicl ire te 
be counted a those remarkable objects, the spiral 
nebula } t ¢ recently defied investigation 
re o faint that nothing can be done with ther 
Ss hotograpt demand very long expo 
One < o fa successful plates, obtained 
! different observer showed a continuous spectrum 
rossed by traces of dark lines; but the matter was 
er une t he publication of som 
Its recent obtained it the Li Observatory by 
\ I Using a pecia l trum 
1 ng exposures (continued, for several 
‘ \ nights) e has obtained photographs of the 
spectra of a number of white nebula, which are of 
the highest interest The results of the earlier observ 


The great nebula of 
)wS a spectrum ePessed) by 


confirmed and extended 





Andromeda, for example 


dar} nes h as would be given by a cluster @ 
rs most of which were like the sun Others show 
mi é se in the spectrum of Sirius, and 
others a combination of dark and bright lines, as if 


luminous 


A number of sta isters, photographed for a test, 


At 914 o'clock: June 30. 
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showed clearly the dark-line spectrum predicted by 


theory It seems therefore probable that these white 


nebule# are really star clusters of immense size at 


enormous distances. It will not do to speak too posi- 
determination of the 


tively, for a parallax of the An 


cromeda nebula by Bohlin places it quite near us, at 
distance less than twenty light years—in which 
case the component “stars” would have to be mere 


like the asteroids in order not to be directly 
that 


star like the sun, surrounded by foggy mat 


specks 


visible It is possible this nebula may be an 


ordinary 
direct rays, 


which obscures its 


reflected light; but 


ter of some sort 


but is itself visible by further in 


vestigation is necessary before this question can be 


ettled 
that the Milky 


of thirty times 


However, it seems almost certain 


Way iewed obliquely from a distance 


its own diameter, would appear as a large oval, and 


probably spiral, nebula, giving a dark-line spectrum. 


And it is certainly 
that the 


open, to anyone who chooses, to 


believe Andromeda nebula, or others of the 


themselves distant galaxies comparable per 


ountle 


sort, are 


haps to our own, whos millions of stars 


betray themselves to our telescopes, even as those of 
the Milky Way do to our. unaided ey 


spot of light in the sky. 


merely as a 


- 
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South of Hercules is another large constellation, 


Ophiuchus a giant carrying a serpent 


which marks his 


represented as 
(Serpens) The star a Ophiuchi, 


close to a Herculis. His feet are far to the 





ear Scorpio and Sagittarius, both of which 


are well seen near the southern horizon. 

Spica it a moderate height in the southwest, and 
Arct is almost above it. Leo, which contains the 
bright s Regulus and the far brighter planet Jupi- 
ter, i ( n the west. Of the remaining zodiacal 

stellations, Libra is marked by a rather conspicu- 


ous pair of stars half way between Spica and Antares, 
and C 
The two bright stars in the Milky 


rising 
Way 
Deneb in Cyg- 


ipricornus and Aquarius are 
to the east, 
are Altair in Aquila and (on the left) 
nus. The still brighter star higher up is Vega, in Lyra. 
Ursa Minor and Draco are high up above the pole. 


is descending in the northwest, and 





Lirsa 
Cepheus and Cassiopeia coming up in the northeast. 
THE PLANETS. 

Mercury is morning star all through the month, 
and is well observable during the first half of it He 
is at his elongation on the 7th, and rises 
about 3:40 A. M At 


Gemini 


greatest 
this time he is on the borders 
distance from any 


of Taurus and some 


bright star, and so should 
be easily recognized 
Venus is evening star in 
Cancer and Leo, setting 
about 8:40 P. M. in the 
middle of the 


the evening of the 


month. On 
27th 
she is very near Regulus. 
Pisces, and 


in the 


Mars is in 
rises about 10 P. M 
middle of the month By 
its close he is within 50 
million miles of the earth 
and very bright 

star 


Jupiter is evening 


setting about 10 


the middle 


in Leo, 
P. M. 
of the month, 

Saturn is in Pisces, east 
of Mars. He is in 
rature with the sun on the 


toward 


quad 


15th, and is due south at 
6 A. M. 

Uranus is in opposition 
on the llth. At this time 


Horizon 


S| | 

>] he is in R. A. 19h. 23m 
- - . . 

4 5s.; declination 22 deg 
= 33 «min south—w hich 


places him in Sagittarius, 
about two-fifths of the way 
from the bowl of the 
Milk 
8 Caprivorni and far from 
reference 


Dipper toward a and 


any convenient 


stars for the naked eye. 


By making a diagram of 
the stars in 
with the aid of a 


region, 
fic ld 
glass, he can be identified 


this 


by his motion, which is 10s. 
of R. A. to the west, and 
south- 


20s. of declination 


ik tailiede ward, per day. 


At 814 o'clock 


July 7 
July 14. 
At &o'clock: July 22. 


Neptune is in conjunc- 


tion with the sun on the 
9th, and is 
through the month. 

THE MOON, 

The moon is full at 7 A. 
M. on the 3rd, in her last 
quarter at 2 A. M. on the 10th, new at 6 A. M. on the 
17th, and in her first quarter at 7 A. M. on the 25th. 
the earth on the 7th, and remotest on 
Uranus on the 
2rd. Mars on the Sth, Saturn on the 10th, Mercury 
on the 15th, Neptune on the 16th, Venus on the 18th, 
Jupiter on the 20th, and Uranus again on the 31st. 


invisible all 


She is nearest 


the 23rd. She is in conjunction with 


- $<» + @-><——$——$$__—_- 


The bread-fruit, or Jach- 
tree growing wild in Java, gave its name to the local- 
Dijadjar (Nongko=bread-fruit tree, 
Djadijar alley or avenue.) The height of the trunk 
is about 50 feet. The tree is very straight. This plant 
is not to be confounded with the other bread-fruit 
(A. incisa) which has the leaves pinnatifid; those of 
4. integrifolia has them entire. The fruits are 30 
inches long and 12 inches broad; the weight is often 


{rtocarysus integrifolia, 


ity VNongko 


120 pounds. The flesh of these fruits is delicious. 
The oily seeds are eaten roasted. The wood is @ 


beautiful yellow in color, hard, and is used for fur- 
niture and cabinet work. It is not attacked by white 
When struck, the wood gives a very clear note. 
Hence bells are made of it, and pieces of the wood 
are also used by the watchmen in the mountain for 
The leaves are used as an abradant. 


ants 


giving signals 
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TO INSTALL A MOTOR IN A SMALL BOAT. 
BY MORRIS RADER, 

Small marine engines can be bought so reasonably 
now, that many owners of small craft, skiffs, and 
canoes would install an engine were it not for the 
trouble and expense of putting on a skag and shaft 
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SHAFT BEARING FOR A SMALL BOAT. 


log. An easy way to overcome this difficulty is shown 
in the diagram. It has been tried by the writer, and 
is a success. 

A shaft bearing is made of iron, in the form of a 
Y, and fastened to the stern of the boat to support 
the shaft. A longer piece is fastened to this and to 
the bottom of the boat to protect the propeller. A 
projection of this in the rear will carry the rudder. 
A small shaft log is fitted inside the boat, with the 
stuffing box on the inside, which can easily be packed 
from the inside without removing the boat from the 
water. 

— i el 


HANDY MAN’S SURVEYING INSTRUMENT. 
BY AUGUST MENCKEN, 

While the surveying instrument of which a descrip- 
tion follows is not very accurate, still if proper care 
be taken in its construction it will be accurate enough 
for all ordinary purposes. 

It is built as.follows: To the base, A, of %-inch 
pine secure the uprights, B, B, of 5/16-inch pine. The 
body, €, of 14-inch pine, is hinged to the uprights 
by a 14-inch brass rod, which passes through a block, 
D, secured to the underside of the board C. On the 





body ¢ re mounted the two sights E, HE. They are 
made of brass and are hinged so that they can be 
folded down out of the way when the instrument is 
being carried. The sights must be mounted on the 
center line of the body. Two spirit levels F are 


mounted on the body C at right angles to each other. 
The compass G is fastened directly over the center of 
the instrument with four wooden fasteners. The posi- 
tion of the N, S, E, and W points can be seen on the 
crawing 

The “telescope,” H, is mounted on the side of the 
base and is held in place by the two brass bands. It 
is made of 1-inch tubing with a %-inch piece of brass 
tubing J, fitted in one end for the eyepiece. At the 
other end are two cross hairs. This is used for level- 
ing. The protractor K is fastened to the block D and 
is used to measure vertical angles. As the body is 
moved the protractor turns past the pointer LZ and 
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CONSTRUCTIONAL DETAILS OF THE SURVEYING INSTRUMENT. 
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SSS cylinder is to lessen the flow and increase 
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the number of degrees in the arc it turns can be easily 
read. The instrument is put together with brass 
screws. 

A tripod can be readily made out of three 1%4-inch 
poles about 4% feet long, hinged to a top. The in- 
strument is fastened to the tripod with a 14-inch bolt. 














THE SURVEYING INSTRUMENT IN USE. 


The instrument cost the writer about $2.50. and up 
to the present has paid for itself several times on 
small jobs. 

—— ++ 
A HOME-MADE SPRAY OUTFIT. 
BY CHARLES A, UMOSELLE 

The spray pump described below cost me $11. One 
of standard make and not so powerful was priced at 
$45. Any ordinary workman who is handy with tools 
could put my sprayer together in a day. It has 
proven so valuable to me that I wish to make it known 
to everybody. It was assembled from the following: 
A riding cultivator frame, pole, and wheels (old scrap 











SECTION SHOWING ARRANGEMENT OF AGITATOR. 


iron) a good coal-oil barrel (price $1), a 3-inch cylin- 
der cast-iron force pump ($6), a plain brass 2-inch 
cylinder and valves ($2), a piece of good %-inch 
hose and a spraying nozzle ($2). Total cost, $11. 
After putting the above material together I was able 
to get easily a pressure of 150 pounds per square inch, 
a@ very necessary prerequisite to apply the Bordeaux 
mixture with the right force. 

Directions for assembling are as follows: Take the 
valves out of the cylinder of any cast-iron force pump 
Replace these valves with the plain brass 2-inch cylin- 
der and valves. Cut off with a hack saw the 2-inch 
cylinder to the right length to just fill the cast cylin- 
der. Fill in the space between cast cylinder and brass 
cylinder with plaster or cement, being 
sure that the brass cylinder is in the 
exact center of the cast cylinder. Attach 
the plunger valve of brass cylinder to the 
plunger piston of the force pump, and 
couple up the piston to the handle of the 
pump so as to get a full stroke. As only 
a small amount of liquid is needed in 


ct . . o . . 7 
spraying, the object of this reduction of 





the pressure. The reduction of 3 to 2 
halves the flow and doubles the pressure. 
Mount the pump on the barrel and the 
barrel on the riding cultivator frame. 
Make an agitator as follows: In the bar- 
rel, near the bottom, on the end or head 
of the same, hang with a T-hinge a board 
made of oak 1x 6 x 2 feet to swing up and 
down. Connect the board with the pump 





; 13 


plunger by a steel rod so that it will swing up and 
down with the stroke. The steel rod should enter 
the barrel through an opening made to pour in the 
liquid. 

1 use this machine to spray my hen house with 
lime and coal oil at the rate of 100 square feet per 








THE HOME-MADE SPRAYER COMPLETE. 


najnute. It makes a good job at whitewashing as well 
and is death to bugs and microbes on my fruit trees. 
— a +o 
HOW TO MEND GARDEN HOSE, 
BY J A Br RGsTROoM, 

As the garden hose gets a little old, and begins to 
swell, itesoon gets out of commission altogether if not 
attended to. 

A simple way to mend it is to wrap the hose with 
ordinary twine, which will make it last a few more 
seasons. As it is no easy matter to wind this cord 
by hand and get it even and under uniform tension, 
the writer has for many years used the simple con- 
trivance shown in the accompanying illustration, 

It consists of an ordinary tin can with a lid, into 
which is put the ball of twine. In the center of the 
bottom make a small hole, through which pass the 
loose end of the cord. Thence let it run down the 
side of the can through a tension device and to the 
hose. To the cover of the can is soldered a small 
piece of tin, bent to a right angle and forming a guide 
for the hose. The tension device consists of a short 








DEVICE FOR WRAPPING GARDEN HOSE. 


piece of metal, with its upper end bent outward, form 
ing a fulerum for a short spring-compressed lever 
The latter at its lower end has a small hole therein 
through which the cord is passed. A short stove bolt 
serves to regulate the tension on the lever It will 
be observed that the cord is pressed against the can 
by the lever. The whole device is now soldered to 
the tin can 

In use, the can is turned around tl hose, and 
with the tension properly adjusted, the twine will 
wind around the hose very closely, and it will feed 
the can forward automatically. It will make the hose 
slightly smaller, and thus close all the small punc- 
tures, through which the water percolates, between 
the several layers of the canvas. By giving the cord 
a coat or two of some waterproofing, it will be found 
that the hose will last as long again; besides it will 
stand a great deal more pressure than before. 
a 

A GOOD SUBSTITUTE FOR LEATHER BELTING. 

An excellent substitute for leather belting can be 
made from a piece of ordinary fire hose, splitting it 
two belts can be 


up the middle into two parts, i. e., 
made from one piece of hose. The writer has seen this 
done on more than one occasion, with perfect satisfac 
tion, 
—_——-- a i ee - 
According to a contemporary, the largest transmis 
sion line in the world is that of the Niagara-Syracuse 
Auburn line, which transmits 30,000 horse-power over 
a distance of 163 miles. The line in parts is designed 
to carry 60,000 horse-power. 
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length of the first and secured to one face | Chemicals and in a definite form in which it}, we thank you for your correction, which |T&W materials are stated. Then comes a de- 
thereof, and means including a lever, pivoted | Prevents formation of scale. lis certainly just. Our reasoning was based on | tailed description of the construction. We 
to said second bar member for clamping the — |the rotation of the wheels in opposite direc-| have not seen any book that has told how to 
tape between it and the first mentioned bar Machines and Mechanical Devices, | tions, as if they were intermeshing gears, and owed ~~. pong aba gg Aga = 
member pores 6 tee » geen . ™ _|we overlooked the direction of the arrows on | Practica very ‘ong e. s we 
FLAG AND BANNER SUPPORT.—R. FH. B.| mo BARS—Cuanan '. Doce Sentiagnen pe agers nee. pr sass age a an See eee 
LINDHORS San Francisco, Cal The support! W. Va The tool is particularly adapted ne (12110) C. N. T. says: As I under- - po get oe — * weet sone os “— 
is capable of being raised to or lowered from bering the hubs of car wheels although it will | " a ESP a @ i i pn Seat a Mle —— bata” 
s ’ stand it, the Thermos bottle is constructed on |‘‘Twin Bed Room, “College Boy's Corner, 
the truck of a flag pole by means of the cus-'be found serviceable in many other applica-| ihe principle that vibrations will not cross a| “Kitchen,” “Office,” “Boy's Room,” “School 


tomary halyard ind is constructed so that the | tions It is In the form of a mandrel with a vacuum. If this is correct, how does an in-| Room,” “Dining Room,” “Club Room,” “Li- 


id support y na tr ne ig P ries | in » ie } . © rs “eo | . P ’ - 
1 support w maintained at right angles | boring head in which adjustable cutters are | candescent electric light, with a carbon film in| brary,” or “Study.” The book is most attrac- 


- _ pole wien there Is no breeze, and/seated. The cutters are separately adjusted | , vacuum, give off both light and heat? A.!tively gotten up ard cannot fail to have @ 

~s os iy es See, Sa ae same position |so that one pair can be used as roughing cut-| phe Thermos bottle is constructed on the prin | well-merited success. 

met will way and t in conformity with the/ters and the other as finishing cutters. An ciple that heat waves of low radiant energy - “ 

breeze. illustrated description of this tool appeared | wi) not pass through a vacuum. Heat waves | WIRELESS TELEPHONE Consrrt CTION. By 

FPIRE-EXTINGUISHING SYSTEM.—C, T.|in the issue of June 19th, but the title con-| of high radiant energy, such as those from a Newton Harrison, A.E. New York: 

Rowers, ‘Tucson, Ariz, More particularly the| tained a typographical error, making it read|fre or incandescent body, a lamp filament or Spon & Chamberlain, 1909. 18mo.; 

invention pertains to sprinkling systems for|“Cutter Head for Boring Brass” instead of| the sun, will pass easily through a vacuum. A 74 pp. Price, 25 cents. 

mine shafts, although it is evident that the| “Boring Bars.” thermometer inclosed in a vacuum will respond This is a comprehensive explanation of the 

system might be utilized equally as weil in Nors.—Coples of any of these patents will|to the heat of a match or of the electric lamp.| making of wireless telephone equipments for 

various other localities. The object is to de-| be furnished by Munn & Co. for ten cents each.| The little radiometer is often seen in jewelers’| receiving and sending stations, with details 
: liver the water to the system in such a man-| Please state the name of the patentee, title of| windows whirling in the sun r: to attract |of construction. This little book is admirably 











; ner as to prevent the burning of the wood-‘the invention, and date of this paper. attention. Its vanes are in a vacuum. illustrated with very clear diagrams. 
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THE FOURTH DIMENSION, 
(Concluded from page 6.) 
an axis line, and in hyperspace about an 
axis plane. Two symmetrical plane fig- 
ures such as the triangles A and B (Fig. 
8) cannot be made to coincide by any 
movements in their own plane, but by 


rotating one of them 180 deg. in the 
third dimension, it can be made to co- 
incide with the other. Similarly, two 


symmetrical volumes (with faces equal 
but in reverse Order) such as the hollow 
pyramids C and D (Fig. 4) cannot be 
made to coincide by any movements in 
our space, but by rotating one of them 
180 deg. in hyperspace this can be done. 
The rotating pyramid disappears from 
our space, and upon its return after ro- 
tating 180 deg. it can be slipped into the 


other. In our space two movements of 
rotation will combine into a single re- 
sultant rotation, similar to its compo- 


nent rotations except that the direction 
of the axis is different. In hyperspace, 
however, there is in general no resultant 
for two rotations. Hence there are two 
different types of rotation in hyperspace 
and a body subject to two rotations is in 
a totally different condition from that 
which it is in when subject to one only. 
When subject to one rotation a whole 
plane of the body is stationary. When 
subject to the double rotation no part of 
the body is stationary except the point 
containing the two planes of rotation; 
and if the two rotations are equal, every 
point in the body, except that one, de- 
scribes a circle. 

Freedom of movement is greater in 
hyperspace than in our space. The de- 
grees of freedom of a rigid body in our 
space are 6, namely, 3 translations along 
and 3 rotations about 3 axes, while the 
fixing of 3 of its points 
all movement. In hyperspace, however, 
with 3 of its points fixed it could still 
rotate about the plane passing through 
those points. A rigid body has 10 pos- 
sible different movements in hyperspace, 
namely, 4 translations along 4 axes, and 
6 rotations about 6 planes, while at least 
4 of its points must be fixed to prevent 
all movement. A material point in our 
space can be prevented from moving by 
connecting it rigidly with three fixed 
points outside; in hyperspace it must be 
rigidly connected with at least 6 points 
outside. 

In hyperspace, a sphere if flexible 
could without stretching or tearing be 
turned inside out. Two rings of a chain 
could be separated without breakage. 
Our knots would be useless. Thus the 
knot shown in Fig. 5 could be unknotted 
without removing the fastened ends, Just 
as in our space a point can pass in and 
out of a circle without touching its cir- 
hyperspace a body 
could pass in and out of a sphere (or 
other jinclosed space) without going 
through the surface surrounding it. In 
short, all of our space including the in- 
terior of the densest solids is open to in- 
Spection and manipulation from the 
fourth dimension, which extends in an 
unimaginable direction from every point 
of space. 

Has hyperspace a real physical exist- 
ence? If so, our universe must have a 
small thickness in the fourth dimension, 
otherwise like the geometrical plane as- 
sumed to be without thickness, our world 
too would be a mere abstraction (as in- 
deed some idealistic philosophers have 
maintained), that is, nothing but “a 
shadow cast by a more real four-dimen- 
sional world.” The real existence of a 
slight extension in the fourth dimension 
would, moreover, simplify certain scien- 
tific theories. For instance, in our space 
4 is the greatest number of points whose 
mutual distances, 6 in number, are all 
independent of each other; but in hyper- 
Space the 10 distances between any 2 


cumference, so in 


of 5 points are geometrically inde 
pendent. If this greater freedom of 
position were permissible to atoms, it 


Would help to explain such chemical phe- 
homena as isomerism, where molecules 
of identical composition have different 
Properties. Again, rotation im hyper- 


a 





can prevent 
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INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
June 22, 1909, 

AND BACH BEARING THAT DATE 
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Adding and listing machine, C. W. Gooch... 925,805 
Adjustable bit, G. H, Paulus.............+.-- 925,500 
Adjusting device, J. P. Boyden........ . 925,448 
Aerial flight chute, A. Veiler...........-+++ 925,764 
Agricultural implement, A. C. Lindgren.... 925,926 


Air brake apparatus, automatic, J. 0. 
Air ship, P. H. MeConnell... 
Albuminoids, treating, E. Cc. & M. 

stromer .... ° esee . 
Alcohol burner, D. F. 


Dodge 925,566 
925,48 


926,056 


Ba ker 925,979 





Alloy for armor plates ond other uses, E, 

Schneider .. ..++-+ 925,659 
Anchor and wall pac ker, combination, M. 

& J. s BRORRE occ ccccescccce 925,906 
Animal trap, T. Booth . 925,746 
Animal trap, J. Snow .......... 925,847 
Apron, J. C. Round .......... . 

Auger bit, L. P. Harris.......... 
Automobile, T. J. Lindsay 


Automobile under pan, J. A. Miller.. 
Auxiliary spring, W. C. Brown 
Axle, 5S. Wolbridge.......00. 
Bag frame fastener, J. 8, Isidor ; 
Bake pan or oven, camper’s, A. Huyser 
Baker and steamer, domestic, J. Mathy 
Ball player's armor, base, W. J. Sullivan 
Bank, flexible pocket savings, Cc. A. Bur 
~~ ere ‘ eveeee 
Barrel, T. L. De Land, Jr.. os 925,759 
Bath tubs with varied rims, foundry pattern 
for molding, G. J. Blackham...... 925,678 
Battery holder, S. A. Brown........ . 925,452 
Battery systems, apparatus for ventilating 
and cooling storage, 8S. Lake... q 
Bean cutter, string, Z. P. Townsend.... 
Bed clothes clamp, R. 8. Ormsby.........-- 








Bed, invalid, Taylor & Stuart ........+-+0+. 26,¢ 
Bed partition, Jones & O'Brien ..........-- 925,916 
Bed, sofa, T. G. Weyer.........+..- .. 925,545 













Bedstead corner fastening, F. 
Belt fastener, A. E. Slipper 
Berry box, W. C. Miner 
Bevel gage, 0. P. Staley 
Bicycle coaster brake lock, C. 
Binder, A. Faifer 
Binder, loose leaf, C. M. 


Bit. See Adjustable bit. A: 
Bit wrench, T. Booth ..........seeeeeeeee 925,745 
Blind lock, EB. J. Dwyer. ..........+-.+...+. 025,882 


electric, E. B. 
Bloc k 7 sy stem, ; R. : w. 
Boat raising and lowering caian, 

A. Wellin, reissue. . 
Boat, oamesinn or subme rgible, 
Bobbins to spindles, 
rd & Cuniff 


— “palate signal, 
odsepenes son.cns 
ship's 
00s 000606 12 979, 
Lake & Pea- 


12,980 


o206ee 926,007 
attaching. 
Boller’ gage glass, steam, 0. Ottesen....... 
Boiler setting, J. H. ee 
Boiler stand, 8S. 8S. Stahl 
Bolt severing machine, 
Bookcase, sectional, J. M. 
Boomerang, A. J. 
Bottle, anti-refillable, BE. A. Lambert 
Bottle heater, water, H. W. Christian.. 
Bottles, packages, and the like, safety h 

or receptacle for, 8. C. Loomis. 
Bowl, fish, K. Booth 
Box fastener, A. M. 
Box top. powder, W. H. 
Brake shoe, C. D. Pettis 
Brewing, M. Henius 
Brick and block mold, C, 
Bridge, O. Thomas .....- 


means for 
ans 
,7R4 
‘519 
5,849 
25.491 






Broom corn, machine for moving ste 
from, W. H. Van Sickler, Jr ose 
Brush, expanding, Heywang & Slater 
Bucket, garbage, H. E. Schmidt ‘ . 
Building and shelving construction, R. R - 
eicher ...scc0s- ‘ . 925,677 
Building, sanitary, Hi. “Zeitsc hne . 926,042 


Burial casket and vault therefor, combined, 
S. TOME cocccccccess 60s ‘tne 
Butter cutting machine, E. 8. ‘Wells. ae bhame cl 25, 
Cable chain grip systems, switch for auto- 
matic, G. 8. Fouts capes cbeccen assoc see 
Caloric engine, L. G. Woolley 
Can attachment, oil, P. Cowgvill es 
Can body forming and soldering machine, J 
Eldridge 
Can opener, J Coplinky 
Canister, non-refillable, N. J 
Car brake, J. W. Lamoreaux 











Car brake operating mechanism, ii. Dixon 

Car, concrete, J. B. Strauss ........-. 

Car coupling, M. Were. vameedeese _ 

Car coupling carry iron, A Humphrys ° 

Car derailing device, Reinoehl & Henderson 

Car door, box freight, G. W. Lohman.. 

Car, dumping, C. P. Astrom a 

Car emergency brake, street, OH Hauser. 

Car, passenger, C. K. Pickles........ 

Car stake, R. J. Braun...... ° 

Car step raising device, W. W. Brown n 

Car stop, R. E. Davies .......... 

Car underframe, H. M. Plager. bee 
Carbureter, Winton & Anderson. pehpesacness 925,973 
Carbureter, E Seer 926.039 
Card holder, W. F. Clay . etelanddveanded 925,683 
Carton or package, W. 1, Fell ....... -+e-, 025,672 
Cash register, GC. QeROER .nsccsicccess 926,072 
Caskets or burial vaults, making, A 


E. 
925,929 


BEOBOTES 2 ccc cccccoccvccvescetessoertccs 
925,803 


Castings metal structures in we. molds 
having permanent cores, E. A. Custer. 
Crateity J Sactine, speed indicator for, iL. 


Chain’ links, “making, J. M, 








}astronomers of that time as 





Dodge id 
Chains, making, Behar... ss esecccceees -+ 925,656 


space would explain the change of a body 
producing a right-handed into one pro- 
ducing a left-handed polarization of 
light. Further, Prof. McKendrick said 
before the British Association: “It is 
conceivable that life may be the trans- 
mission to dead matter of a 
form of motion sui generis.” Hyperspace 
has been brought somewhat in disrepute 
because spiritualists have assumed its ex- 
istence in order to give “a local habita- 
tion” to their vagaries. Nevertheless, the 
possibility of its existence has not yet 
been shown to be inconsistent with any 
scientific fact, and the limitation of space 
to three dimensions, though probably cor- 
rect, is therefore purely empirical. 

Of what use then is the conception of 
hyperspace? For one thing, it gives a 
deeper insight into geometry. Thus, a 
circle considered merely as a one-dimen- 
sional aggregate of points has very few 
properties, while in a plane it has a cen- 
ter, radii, tangents, etc., and in 3-space 
has further numerous geometrical rela- 
tions with the sphere, Simi- 
larly, the properties of any given line or 
surface increase in number when investi- 
gated in hyperspace. Also, just as it re- 
quires a 3-space to include certain one- 
dimensional aggregates (the helix, for 
instance), so in hyperspace hitherto un- 
known lines and surfaces become mathe- 
matically possible. Lower spaces are 
contained in higher (if curved, not neces- 
sarily the next higher); and just as the 
comprehension of plane geometry is en- 
larged by viewing plane 3 


cone, etc. 


figures in 3- 
space, so solid geometry is much illumi- 
nated by the geometry of hyperspace 
fields of mathematics hitherto inaccessi- 
ble to geometry are now elucidated by 
geometrical representations. Finally, this 
conception effects a complete divorce be- 
tween geometric space and real space, no 
longer considered necessarily identical, 
and in other ways also enlarges our men- 
tal horizon. 
~ t+ Ore ~ 
A MUSEUM TO ILLUSTRATE THE DEVEL- 
OPMENT OF MATHEMATICS. 

10.) 

two astrolabes of Italian make and dat- 
ing back to the fifteenth and sixteenth 
centuries are illustrated, so that it is pos- 
sible to appreciate their fine workman- 
ship and the accuracy of the division of 
the circular scales. Then at this time 
there were various forms of celestial 
spheres, planispheres or armillary spheres, 
where a number of concentric circles were 
used to illustrate the motion of earth and 
planets. In the celestial sphere, a six- 
teenth century example of which of Ital- 
ian workmanship is shown herewith, the 
principal circles of the heavens are repre- 
sented, as well as the polar axis located 
within meridian and horizon circles, at 
the center of which the observer is sup- 
posed to be. With such armillary spheres, 
of which the collection contains a number 
of specimens, the motions of planets and 
earth could be shown, and also direct 
measurements could be made, Not 
are there Italian and German instruments 
of this kind dating back to the fifteenth 
and used by such 
Tycho Brahe, 
instruments from 


(Continued from page 


only 


and sixteenth centuries, 
but there similar 
India, Persia, and Arabia, 
in modern times was used by Pandit 
Joshti in the restoration of the ancient 
observatory of Jaipur, India. The simi- 
larity of the instruments of Europe and 
Asia is very striking, and interest is 
heightened by the exhibition with the lat- 
ter of Hindu and Persian texts explaining 
their use. Indeed, the correspondence be 
the methods and instruments of 
peoples remote from another as 
brought out in the exhibition is often 
most impressive, and a comparison of a 
Japanese sphere of the sixteenth and 
seventeenth centuries with European 
spheres of the same period shows many 
points of identity. 

Not a few Japanese instruments and 
manuscripts are included in the collec- 
tion, as for example the surveying com- 

(Continued on page 16.) 
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co. | Match box, L. C. Lang . ooveneses 





Boston (Brookline), Mass, 


Chieago, Tl. Match holder, W. A. Smith. 


| Mateh receptacle and igniter, combined, E 
na a. eas Lamprecht 940d 60s 
| stone glass, A. Kipp 


Your PATENTS | Measuring instrument, ; Gre , RE 


Mechanie val movement, 


Incorporate = ssn! isiisct sereact, BGs 


their works much that is personal. And | 
we find the mathematicians of the East 
represented with those of the West, there 
being such documents as manus¢ ripts of 























the work of Bhas 7 nai . _ 
vaskara, the greatest of : TE »p ) 
- $ , > Ne sis 5 THE BEST EQL IPPED SHOI | Mores go-rour a pwns J H. E. Riehi 
native Hindu mathematicians, who flour- Mechanical and Electrical Manutacturing Laws the most liberal. Expense the least. Hold meetings, transact | Metals from ores and other substances, ap 
business anywhere. Blanks, By-Laws and forms for making stock paratus for recovering, L. Dion........ § 925,626 


ished in the twelfth century, and whose Spec ial \WEtantioae Jigs, I ools, full-paid for cash, property or services, free. President Stoddard, | Metals of a highly refractory nature, appa 
FORMER SECRETARY OF ARIZONA, fesicent agent for ratus for producing homogeneous ductile 
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work as inf > is j ie . . o s 
k was influe ntial both in India and Repairs, Experimental Dev ces many thousand companies, Reference: Any bank in Arizona bodies from, W. von Bolton 
Microphone, H R Stuart... 
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the adjacent “ie ‘ey ¢ re , : = 
he adjacent countries of Ceylon and Per-| (UI Miutatt iin tint ien aera STODDARD INCORPORATING COMPANY, Box 8000 | 0a) dr for. "WA & ii dan Han. 
- Sla. There are facsimiles of the Ahmes THE ROWLAN!) TELEGRAPHIC COMPANY Baltimore, Md HOENIX, 4 ARIZONA Minnow, art'icial, W, G. Kahlo ~+++ 025,482 
e . : 2 , aa bait ees _| Mixer. See Mortar mixer. 
r and Akhmim Egyptian papyri, the former Molding apparatus guides, forming, Danver 
: & Lose .. Ps theep . 925, 686 
of which is the oldest manuscript extant, .., Chi Be h H ‘ ] _ uctdine apparatus Siacenthe an cakns sat oe } 
at Da of 3 Lose .. .. 925.087 
é and not only dates from about 1700 B. ¢ | 1cago ac Oo ec Eerepean Molding hollow ‘arth ‘les in sand by. means of 
= but was copied from a treatise of about ||] Ph Finest Hotel on the Great Lakes ——— Mop. i se ra m SS, Sele... = lo 
j 2300 B. C. The interchange of ideas and | FR I sty pleasure—ten minutes’ ride from city, y sara ly Mop wiinect, W. P. Gcheets.....--..>>.- +, QBQST 
th ps. cag ||] links and other attractions of the great Sc Park System. Has 450 large airy Mortar mixer, P. L, Blystone.............. 025.744 
it 1€ travel of mathematical science from rooms, 250 private baths. There is the quiet of the lake, beach and shaded parks, or the Motor, Barnes & Schmitt ‘ eevee 925,800 
od the Wes " | gayety of boating, jets, nding ot driving, golf, tennis, dancing and good music. Table Motor controlling mechanism, L. Roberson... 925,653 
e- est to the East, only to be brought always the best. 1000 feet of broad veranda overlooking Lake Michigan For Mower track clearer, S. SR pe 925,868 
a - Multiple drill. H. EB. Hawes.............4.. y 
b ‘ (Concluded on page 19.) | handsomely lke gai address Manager, 51st Blvd. and Lake Shore, Chicago a May 6. oo ; as aan 
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panied by @ remittance. Further information sent on shoes not made of leather but similar to the same and | 
reqnesi are as durabie, * . —_ ———— 
ee THIS COLUMN CAREFULLY.—You will find Inquiry No. $991.—Wanted to communicate with AGRICULTURE._The Mew Agriculture. MAGIC._Magic, Stage Illusions, and Sci. 

inquiries for certain ciasses of articles numbered ir manufacturers of large straw hats for every-day wear. By T. Byard (¢ ollins. 12mo.; 374 Pages; entific Diversions. Including Trick 
consecutive order. If you manufacture these goods i i y , > eee ‘ 106 illastrations. . Uh tbhe60beaanc 7 Photography. Compiled and edited by 
"write us at once and we will send you the name and plnasiry No. 8993.—V anted to buy producer gas A popular outline of the many changes which Albert A. Hopkins. 8vo.; 568 pages: 
address of the party desiring the information. There jf re revolutionizing the methods of farming, and the 420 illustrations...:...,,." aves @eu ¥ 
* nO charee f this service. In every case it is Inquiry No, 8094.--For manufacturers of an ap- habits of farm life It is one of the most prac- This very interesting volume is acknowledged to 
necessary te give the number of the inqeiry, | P®**4s to produce very high temperatures | fecal treatises on the subject which has ever been be the Standard work on magic, It appeals to the 
Where manufacturers do not respond promptly the Inquiry No §995.— Wanted to buy round and oval : Z professional and amateur alike, The illusions are 
inquiry may be repeated glass paper weights, such as are used for mounting Its Manu- #@!! explained in detail, showing exactly how the 


Advertising in this column is 


more than ten lines accepted 





Inquiry No. SOR7. Wanted, the manufacturers of 


Advertisements the Van Winkle Woods & Sons, and the Weber power 
| Meters, 


No less inquiry Noa, S98. 
Count | Cocoa fiber mats 


All orders must be accom 


5 cents a line Wanted a machine for making 


Inquiry Ne. 8990.- For information regarding 


Photographs | 
Inquiry No. 8996. Wanted addresses of manu- 


MUNN & CO, 





BUSINE 


A LARGE MAN 
ceptionally fine me 


interested in securt rg rg od specialty 
ide 


present line 


———= | facturers of machinery for working orange wood mani- 
cure sticks A 


Inquiry No, S997.—Wanted the address of the In 
manufacturers of bread or cake boxes 


SS OPPORTUNITIES. 
UFPACTURING COMPANY with ex- 

















ALCOHOL.—iIndustrial Alcohol. 


facture and | By John K. Brach- 
vogel. Sv0.; 528 pages; 107 illustra- 
wegt tne RO EEO OAD ie: 


practical treatise based on Dr. Max Maercker's 


troduction to Distillation, as revised by Drs. 
Delbruck and Lange, comprising raw material, 
mashing and yeast preparation, fermentation, dis- 


‘tal and wood working facilities, are Inquiry Ne. S9OKN, Wanted an automatic aap. tillation, rectification and purification of alcohol, 
to add to their | ball and socket or other device which can be used easily alcoholometry, the value and significance of a tax- 
Iwhers ‘a8, whether wholly devel and securely to fasten together the edges of small free alcohol, methods of denaturing, its utilization 





Oped or not, mary find it to their advantage to « ommunt-| wooden boxes. for light, heat, and power production, a Statistical 
Cate with us at once Address Specialty, Box 773, N. Y review, and the United States law. 
AMATEUR MECHANICS.—Home Mechan- 
IM » fon ‘ whiei teas ond ics for Amateurs. By G M. Hop- 
ct struments, cx rine rake : > . oF : . 
PATENTS FOR SALE. soninger ae stomatic, J. Skunic kins. 12mo.; 370 page mer 
e “—_ = * “ MS RtaP od wicha cages cade dei con 1. 
. Needle k M. Sanders 
FORK SALE.—Outtight or royalty Shutter hinge. Nipple r. W Miller This is a thoroughly practical book by the most 
Shutter pet ~ “ rat eunt or Se : be yg bere Nose glasses, B. J. Knapp noted amateur experimenter in America It ap- 
re wad nt : - am) 47 ay anadian patent No 112.666. | Nozzle holder, } Burns peals to the boy as well as the more mature ama 
Non rep able bottle t nived States patent No. 96.485. | Nozzle, bh draulic W A. Doble teur, Holidays and evenings can be profitably oceu 
Simple, cheap and practical For further information | Nozzle « ringe, | rT. Pear pled by making useful articles for the home or in 
and full particulars address E Witman, Jr., Werners- | Nut lock A. McKink the building of small engines or motors or scien 
ville, Pa. iNut lock. W BE. Ha tide instruments 
, , ——" , nickeloid for | Nut lock, E. M. Love AMUSEMENTS.—The Scientific American 
ions. Yet SSGS.—Wanted to buy nickeloi Nut lock, combinat I. Sha Boy. By A. Russell Bond. 12mo.: 317 
buttons 0 bt ner WwW S. Robi Pages; 340 illustrations ae 
) Husta) lown t 5 
FOR SALI Patent on gas drop light. Will be issued | ( Res iy , wnete This is a story of outdoor boy life, suggesting ; 
June B®. Just what ti ° me ie Se Aeonrpe for For par- on oa mb ia? yee tane ss «i large number of div: rsions which, aside from af 
ticulars address ¢ " eriden, Conn witeh Henne ’ » > f ~wYs the 
‘ cy « , Oller, fountain, O. O. Auns - ae ——_ S  tannmalate anna s » - 
No. 8904.  Wantedt ) buy new or secon¢ ere « > . cre e ) each » co t ac 
hams airy No. fs . ae A bee type mouse and one ae oe by , q oo tica! instructions are given for building the Various 
1 wire parts, single machine or ful | Ove , ~ or V. Fitts. _ articles 


rat trap epriuws an 
sulfite 









|} Oven door holder or 








COMPRESSED AIR.—Compressed Air. Its 


— Package, 0. R. Tyson Production, Uses, and Application By 
Packing casing, C. L. Cook Gardner D. Hiscox. 8vo.; 665 pages; 
Packing, metallic, ( L. Cook 540 illustr itions .$5.00 
FOR SALE | , , wesatl ores ° . 
i } Pat A. Cleveland The most complete t t s ‘ It 
: oO ‘om plete book on this ul ject 
POR SALI ecialty for manufacturers. Dental rom oan .- — coe oa treats on its physical and operative properties, and 
floss bolder, ; noted May, 1900. or further particu- Scat apt. ah i S Written by an expert aken as whole 
care apely direct to inventor, T. A. Tubbs, Seattle. | | ape oe wood pulp receptacle, J. W might be called an encyclopedia of compressed air 
Wash., care H. 8. Emerson Company Paper feeding machine, T. ¢) Dext DIES.—Their Construction and Use for the 
For a dealer in tapes and cords | » iper package, C. F. Jenkins Modern Working of Sheet Metals. Ry 
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for Venetian blinds 





















Paper pail, W! G 














Joseph V. Woodworth. 8vo.; 384 pages; 





"ap receptac i! SOR i stre one 
‘OR SALE by private Treaty, a small Nection of peert ‘Dies “g - 5 Re, au babe ee .- 4 age ie aa _— 
Fin» Editions of Rurly Seientitic Works, comprising Luce Peanut picker and set’... ‘oo A most useful book, and onc Which should be i 
de Burgo, 4%; Cardan, | ; Partaglia. 1556; Vieta, isis: asset 5 , _ a . the hands of all engaged in the press working of 
Kuctid, 15%; Gilbert, 1600 Kepler, 1609; Copernicus Penh Ider A. W Pegg TAS metals; treating on the designing, constructin » and 
143, ete. Address Box 57K, care Willings, 125, Strand, | Percolator, E. 8. Peck nm use of toels, fixtures and devices, together with 
London, W.C.. England *hotograpt plate hoide I. Goddard the manver in which they should be used in the 
‘ ood _ | Pickle abinet and t , lisp t power press, for the cheap and rapid production of 
eeeasiry No. wets. For manufacturers of W ydt's F Sewn 2 sheet metal articles, 
sec ro-Catail yt ic Sparking ive "leture pp tus moti a eredit 
he machine, m< lamace ELECTRICITY.—The Standard Handbook 
Inquiry No. S921.—For the manufacturers of gilt oe : oo a a PA _ —s for Electrical Engi eers. Written acd 
paper | after. ( Erdbrugger ma by a Staff of Specialists Second 
—_ Pillow sham holder, M ack edition, correcte d I12mo: 1285 pages ; 
Pillow sham holder, M. F. Drake 1260 illustrations Bound in flexible 
Pipe coupling, A. T. Herri: h morocco . es 0 Seat kde ee . 
HELP WANTED. | Pipe flash it x R. ¢ ticker A new pocketbook nsisting of twenty sections: 
Te "ipes, ete vering for earth ware each written by a Specialist of engineering experi 
LOCAL REPRESENTATIVE W ANTED.—Splendid Henss ence and containing the latest data and information 
income assu right man ‘Ghorouahiy ba eetpeetative Planter, pot A. MeWhorte regarding standard electrical! practice, 
7 lear? ” t nees ore ‘ 4 ” ' oF 
chansenon anne 5 — All we require is honesty, | ! ag sutomatic dropper f ELECTRICITY.—Electrician’s Handy Book. 
ability. ambition. and Willingness to learn a lucrative Plow, saw grub, W. N. 1 + By T. O’Conor Sloane. 761 Pages; 556 
besiness. No soliciting or traveling = be Plow, sulky. W L. Peo illustrations. Hansomely bound in red 
for yo sect ic oO ge ~ ws ade = 
fata os bacinens without capital and b ome | Plows disk fender f DPD. J. W t 2 leather, pocke t-book style..... . $3.50 
or oh ~ nat ife Write at once for full par- | Polychloranilin deri ve Ss tne This work ig intended for the practising elec 
} oe n idr K Marden, Prea., The National Laudle tricilan who has to make things go Although the 
Co. operative Keal Estate Company, Suite 374, Marden | 1 st foundation 2 McClintock principles of electricity and magnetism are treated, 
Building, Washington. |. ¢ | Post or « mn, | 4. Brow the greater part of the book is devoted to prac- 
» | Potato digger and separator G. A. Freer tical handling of mac hinery, details of construc- 
Inquiry No, S9'23.— Wanted the address of Worth Poultry picking frame. F F. B. Chapman tion, and computations such as will be encountered 
tngton Boiler Co Power transmission, | Porsche in every-day practice. 
Power transmission mex hanism Locks Gas ENGINES.— Modern Gas Engines and 
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Producer Gas Plants. By R. E. Mathot. 
Svo.; 314 pages: 152 illustrations. .$2.50 


> » me 3 ' A practical treatise setting forth the principles 

WANTED, PARTNER to invest $10,000 to manufac Printine a : x oie of gas engines and producer design, the selection 

ture anew and success lectric clock, made at small | Printing press, W S errs and installation of an engine, conditions of per 

‘ attached to light or power circuit. One | > , > , fect operation, producer gas engines and their poasi- 

ney jock controls 30 clocks. For office buildings, Pulley, split, F. B _--> bilities, the care of gas engines and producer gas 

court houses, ete. Principals only. Address Frank B hen 4 wg . ~ " Kelle oe plants, with a chapter on volatile hydrocarbon, and 

inquiry No. S®28.—For the manufacturers of @/Punch, nail set, et center Bact Gas ENGINES.—Gas, Gasoline, and Oil 

Steam rotary excavator as described in the Scientific Draughon gines. Including Producer Gas 

American of December 12, 1908, page 347 Puzzle B. & R. F. Carty Plants. By Gardner D. Hiscox. &vo.; 

Radiator fins, holder for, J. D. Bee 442 pages; 351 illustrations...._.. $2.50 

a : =. = . .. —- A complete book on the Intending aes engibe 

. q lintoc owners, gas engineers, anc ntep ie 0. 

LISTS OF MANUFACTURERS. ae sew ERS a TT rtd & Braine £48 engines, treating fully on = he me star in- 

. on . . . Railway crossing ‘signal, G. P A. Welner Stallation, operation, and maintenance o gas, 

COMPLETE LISTS of manufacturers in all lines sup- | Ss as gasoline, kerosene, and crude petroleum engines, 

plied at short notice at moderate rates Small and | bern with special information on producer and suction 
special lists compiled to «rder at vestous petene, ae | sept ay se Ww I pies gels . , gases 
tes should be obtained in advance adres tallway point lo« ing mechanism trochner eg 

Munn & Co. List Department, Bar Mi Meee y oct | Larsen & Krogh GAS ENGINES.—Gas Engine Construction. 

. . Railway rails, et< in the welding process | By H. V. A. Parsell and A. J. Weed. 

Inquiry No. S#31.—For parties who manufacture clamping apparatus for clamping and 8vo.; 304 pages: 145 illustrations. .$8.50 

the Western Stump Borer for boring stumps. butting, Goldschmidt & Lange 925,630 | A practical treatise deseribing the theory aad 

Iuguiry Ne. 8936. Wanted machinery used to Railw ay Signal system electric ( M principles of the action of gas engines of various 

spin or wrap penetis in the manner that paper | Cleavland types, and the design and construction of a half- 

pencils are me | Railway switch, M. W. Long horse-power gas engine, with illustrations of the 

s Railway switch, G. R. Randall work in actual progress, together with the dimen- 

A LIST OF 1,500 mining Tse foe aging engineers on Rellway switch, Reinoehl & Long sioned working drawings giving clearly the sizes 

cards. A very valuable list for circularizing, ote Railway tie, A of the various details. 








{ Addre 
Box TH, New York 


Price $15.0 


TOBACCO HAF 





se Muon & Co., List Department Thrasher 
Kinney 
mechanism 


Railway tle Met 

Rallway tle, metallic 

Ratchet and pawl ac tuating 
0. Wadsworth 

strop support, H. N 





Razor Breneman 


HEATING.—Practical Steam 


Water Heating and Ventilation. Ry 
Alfred G. King. 8vo.; 402 Pages; 304 
ne pe a e 00 


: E Reamer, expansion, J. E. Set aeffer An original and exhaustive treatise, prepared for 
MISCELLANEOUS. Re rms oi fe - artificial light K Booth the use - an engaged in the potaems of en, 
T IRE N oT. Hy 2 Refrigerating machine, absorption, 1 J hot water eating, and ventilation. he standard 

Nt 1 4 —*- ‘ Wichita oe Rien " = * ° and latest book published. Describes all of the 
cone ‘ Refrigeration process, W. W Seay principal systems of Steam, hot water, vacuum, 


bume treatment 


Inquiry Ne. S#41.—For 


a 
ehinery for making 


Inquiry Ne. 





Jnquiry No. 8974.—For address of firms 
eels. 


S857. 


angle bars either malieable steel or sheared 


manufacturers of ma- system, A. Day 


Rowe 


Refrigeration 
Refrigerator, A 
Register, T. N. Horner ° 
Reinforcing devices Kerlin & Bowen 926,005, 
Remedy for eczema, W. N Ringer . 
of the Wind- | Rheostat. W. G Abbott, Jr 


fly screens new 


Wanted manufacturers of 











inter- | Sash fastener. window D 


S. Reinhart 
Sash holder, J Wooley ° 


vapor, and vacuum-vapor heating, together with the 


accelerated systems of hot water circulation, 


including chapters on up-to-date methods of venti- 
lation. 


HYDRAULICS.—# draulic Engineering. By 


UCTION COILS.—tThe Design and Con- 
structi of Indtction Coils. By A. 


on 
Frederick Collins. & vo., 


Inguiry Ne. 8960. —PFor the addre Ge . ), sc &vo.: ° 
sor Mf. Co., manufacturers of waterproof collars and Rim, demountable, RB. R Tillson 308 Iumtg tie co™ eats: PGa06 
out | - . aon) a = ’ Bier A practical work treating on the properties, 

Inquiry Ne. SO66.—Wanted the address of the R 4 bone N : H i Pofabl power, and resources of water for all purposes, 
Ce Motor ( Rex ‘ he pote .. D I coves including the measurement of Streams, the flow of 

tode »*xte ato 4 > a des “ “ > . nd 
wiry Ne. §969.—Wanted machines that make | Rotary engine, compound, J A. Eaton... 4 falling ole Cy wont eet 
accordion dress plaiting (steam | Safety a JE .-: “& Hai” 925591 wave motors: centrifugal, reciprocating, and air. 
- » - . Sand blas apparatus ‘angborn & a + B25,5f 5 ‘ ’ 

Inquiry No, S97'2.—Wanted to buy complete outht Sandpapering and polishing machine 'P N lift pumps, ete, 

for making meat hooks Oehm 925,942 Inp 


@ated in tshing © 


Taaairy 
betiders of moving 


Inquiry No, 
chinery T 


y No, SPN, 
inauir fa pans or Crushers to grind sand for 
nent works 


facturers of 4 
plastering an 





No. SP75. 


Sash lock, J. C. Luden 


Wanted the address of the | sash lock, window, F. D 


Raforth. 





atair cases Saw, hack, G H Couper 
S077.-For manufacturers of mae | Sawing machine, portable, ( M. Barker ee 

for manafactaring denatured alcohol. Scaffold, building, D A. Murdoch ina 
"OOP, power, E. P. Lorch ehea 


Wanted the address of manu- Seal box 


. BE. J. Brooks 925,450, 
Sealing device, box E. J : 


Brooks in la 





is work gives tn minute details full 
directions for making eight different Sizes of coils, 


295 pages: 169 
illustrations. 


$3. 
practical 


ng from a small one giving a %-inch spark 
large one giving 12-ineh sparks. The dimen- 
of each and every part down to the smallest 


screw are given. and the’ dascriptions are written 


nguage easily comprehen 


Practical and Instructiv scienifie Books 


tricks 


MECHANICAL MOVEMENTS.— Mechanical 


Movements, Powers, and Devices. By 

Gardner DPD. Hiscox. 8vo.; 403 pages; 

1,800 illustrations........’.....P - 
This is a collection of different mechanical mo- 
tions and appliances, accompanied by appropriate 
text, making it a book of great value to the in- 
ventor, the draftsman, and to all readers with 


mechanical tastes. 


MECHANICAL 
Appliances, Mechanical Movements, and 


Novelties of Construction. By Gardner 

I iscox. 8vo.; 396 Pages; 970 illus- 
trations. ....... Te ee 

This book, while complete in itself, is in fact a 

continuation of the author's ‘Mechanical Move- 

ments, Powers, and Devices."" The author presents 

to the reader information regarding nearly all con- 


ceivable 


plishin 


SPECIAL OFFER: 


each, 
us, We 
world, 


PATENTS.— Practical 
Pe se 


ees. Ry Cresee. 12mo.; 144 
nf odd cimban soins <6% oc taccanan $1.00 
Containing valuable information and advice on 
the sale of patents and elucidation of the best 
methods employed by the most successful inven- 


tors in handling their inventions, It gives exactly 
t 


hat ir 


that should be possessed by every inventor who 

would achieve success, 

PHYSICS.— Experimental Science. Ele- 
mentary, Practical, and Experimental 
Physics By George M. Hopkins. In 
two volumes. 8vo.; 1,105 Pages; 918 
illustrations, Cloth, $5.00. Half’ mo- 
rocco, oC es edie’ teen ev em Ceeee 

This book treats on the various topics of physics 
in a popular way and describes with rare clearness 
and in detail the apparatus used, and explains the 


experiments in full, so 
and others 


the ap 


the experiments without difficulty, 


PLUMBING.—Modern Plumbing Miustrat- 
ed. By R. M. Starbuck. 392 pages; 


A comprehensive and 
and describing the drainage and ventilation of dwell. 


ings, apartments, and public buildings, ete. The 
very latest and most approved method in all 
branches of Sanitary installation are given. 
PUNCHES.—Punches, Dies, and Tools for 
ufacturing in Pre 8. By Joseph 
V. Woodworth. Svo.; 483 pages: 702 
ND, So vésiccsscc cere 
This work is a companion volume to the author's 
other work entitled “Dies, Their Construction and 
Use.” It might well be termed an encyclopedia 
on die making, punch making, die sinking, and 
sheet metal vorking. 


BECE 


Pedia of Receipts, 
Edited by 


ta 


‘ 

ea cng ph ces, Pe) oa $6.50 
Over 15,000 selected receipts are here collected, 
nearly every branch of the useful arts being repre- 
sented. The alphabetical arrangement with abun 
dant cross references makes it an easy work to 
consult. It has been used with equal success by 
chemists, technologists, and those unfamiliar with 
the arts, and is a book which is useful in the 


labora te 


REFE 


A. 


ta 
ill 
This 


everybody. It 
more complete and more exhaustive 


of the 


indispensable to 
It is a book for every-day 
than an 


you wa 


STEAM 
neering 
Gardner D. 
405 


This 


Stationary engineers and 
Care and 


superbe 
mos, 
other 


Maintenance. By W. H. 


H. C. Cushing. Jr. 16mo.; 171 pages; 
126 illustrations..:.......'.. |. - $1.00 


A practical book intended for electricians, wire- 
engineers, 


men, 
interest 


changes in accordance with standard practice. In- 


tricate 
circuits 


Selected wiring tables, which are very helpful, are 
also inc 
TOOLS.—American Tool Making and Inter- 
changeable nag 
4 5 


ill 


A complete practical treatise 


able co 
vices, t 


TOOLS.—Modern Machine Shop Tools. By 


67 


A new and fully 


every 


manipulation of 


sing a 


of machine shop practice. 


WIRING.—Electric 
| a tchboards. Ry 
m 


This work is a thoroughly practical 


Separator, E. S. Peck ‘ eee 
, iry No. S@NO. —For the address of manufac. | Sewing knitted fabrics. machine for, G ; LATHE.— Modern American Lathe Practice. 
turers of mortars and pesties that are used by druggists Keyser 925,704 | By Oscar E. Perrigo.. 8vo.; 424 pages: electric 
. | Sewing machine guiding device . W. A. Fox, 314 ilustrations................° $2.50 the sim 


Mt OF jam 





t 
board, impregnating the slit: or laminated edge with a 
Seria! and compressing the edge after 
Object of the process is to produce an 
edge that shali be waterproof and which sha!) not fray 


waterproof 
Lreatment. 


or split when in use 





jeau Nea. SPNG.— Wanted to buy crown and fiint 
glasees ef telescope objectives. 


iry Ne, SOS2, 


iry Ne, SON4, 
arers of Cypress wash tubs. 


, on ae or azo | 
Wanted a machine or process 925.471, 925.479 | 


beavy card. 








mating the edges of Sewing machine needle, F Johnson $ j 
Sewing machine ruffling device, F. M. Card 926.047 
Shade and curtain rack, J M. Coughlan... 925.996 
Shaft collars, making, H. 7. . 926,000 
Shaft tug and hitching device, A. Latourgile 925,488 
Shoe calk, J. 8. Kerr........... ° 638 
Shoe jacks, table attachment for, 
Faulk . 


as Ww 


Wanted the address of the Mitdabiidatotocs, vee, 925,571 
Shoe tree, Wilder & Geb ecccécdccctes 925,736 
Shoe ventilator, H. J. FickS............... 925,772 











ments in the 
classes of machine tools. 


Amy of the above books will be sent postpaid on receipt of price. 
Our complete catalogue of scientific and technical books sent free on application 
MUNN & COMPANY, - 


A new book describing and illustrating the very 
latest practice in lathe and boring mili operations, 
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& mechanical results, 
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but when they are ordered at one time from 
> Send them prepaid to any address in the 
on receipt of $5, 
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illustrated work describing in 
detail the construction, operation, and 
both hand and machine tools; 
work of practical instruction in all classes 
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Newton Harrison. 
0.; 272 pages: 105 illustrations. 

$1.50 

treatise on 
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ple circuit and working up to the practical 
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on wiring for the wireman, foreman, con- 
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(Concluded from page 17.) 

pack again to Europe by the Arabs, is 
strikingly illustrated in an Arabic manu- 
script of the famous mathematician of 
Alexandria, Euclid, the father of geom- 
etry, which dates from about 1300 A D.. 
and is thought to be the oldest surviving 
manuscript of this great work. But 
Euclid went even to China, and Prof. 
Smith has a Chinese translation by Mat- 
teo Ricci, written about 1600 

With the revival of learning in Europe 
the Arabic manuscripts were translated 
into Latin, and there are in the collection 
several editions of the fifteenth and six- 
teenth centuries. With a brief reference 
to the casts of the Babylonian mathemati- 
al tablets found at Nippur, and original 
cylinders with mathematical inscriptions 
in cuneiform characters, it is only pos- 
sible to mention further the material ac- 
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cumulated for the study of the growth of 
various number systems, especially among 
the Hindus, Arabs, Greeks, Romans, and 
Chinese. This is shown in the reckoning | 


beads for ornament and for religious use, 


counters, in the money, in strings of|' 


and in various commonplace articles 


where the growth of the realization of |. 
numbers and the development of the num- 


ber sense is typified 

It would indeed be harder to find a} 
more impressive or direct way of winged 
strating the part that mathematics mess 
played in the development of civilization | 
and knowledge than by a study of Prof. | 
Smith's unique collection, which appeals 
with quite as much force to ‘the casual 


observer as to the student of mathemati- 
eal science. 
ooo 


Insect Powder, 


Dalmatian or Persian insect powder} 
consists <¢ 
flowers of two species of chrysanthemum 


f the dried and pulverized 


(sub-genus Pyrethrum) of which one 
grows wild in profusion on the snowy 
»f Montenegro and the 
neighboring districts of Albania, Dalma- 
tia, Herzegovina, and Italy. The other 
species is a native of Asia Minor. The 


mountain slopes 


exportation of pyrethrum powder from 
Montenegro began in 1865 The price 
was very high, exceeding one dollar per 
pound until the cultivation of the plant 
was commenced in Dalmatia. 

Extensive plantations were made in! 
California in the eighties, in consequence | 
of which the price of the powder in the 
United States fell suddenly to about 8 
cents per pound. It was soon discovered, 
however, that the cultivation of pyre- 
thrum in California diminished its po- 
tency, and the price of the European pro- 
duct rose in consequence of a renewed 
demand from America. 

The best time to pluck the flowers is | 
in the latter part of May, when they are | \ 
just opening and possess greater insecti- | 
cidal power than in the fully expanded | 
condition. The flowers are bought by 
dealers, who dry them, obtaining one 
pound of dried from four pounds of fresh 
flowers. Nine or ten tons of the dried 
flowers are annually exported from 
Montenegro. Formerly they went almost 
exclusively to Trieste, whence they were 
distributed to Venice, Vienna, Budapest, 
and Berlin, where they were pulverized. 
In recent years an English firm in Pod- 
goritza has been endeavoring to capture 
the entire crop for a firm in New York. 
This firm bought 5 tons in 1906, and 7 
tons in 1907. The flowers destined for 
America go first to London, where they 
are pulverized. In consequence of this 
attempt to corner the market the price 
has risen from 26 to 49 cents per pound. 

For some purposes pyrethrum has been 
largely superseded by naphthalin, but 
Pyrethrum powder is still employed ex- 
tensively and effectively for the destruc- 
tion of insects in the house and on the 
farm. The Montenegrin product is the 
best, probably because of the dry and 
cloudless summers of Montenegro. Even 
the stalks of the Montenegrin plants are 
said to furnish as strong a powder as the 
flowers produced in other countries.— 








Prometheus. jaddress Munn & Co., 361 Broadway, New York. 
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Hy-Rib is a steel lath with 
deep stiffening ribs serves as rein- 
forcement for concrete floor and 
roof slabs, doing away with all 
centering. In walls and partitions 
no studs are necessary. 


Sim; ly set the Hy-Rib sheets 





in place—apply the cement mor 
tar the wall and roof are com- 
plete. Local builders or your own men can erect it. No chance for mistakes 


Ideal for 
Does away with the 
Use Hy-Rib in place of inflammable wood sheathing and short- 


Hy-Rib plastered with cement means fireproof concrete construction at lowest cost. 
Sidings, Walls, Partitions, Floors, Roofs, and Ceilings. Eliminates fire risks 
expense of repairs and maintenance. 
lived, leaky corrugated ron. 


Write for free Hy-Rib Catalogue. Hy-Rib is one of the products of 


Kahn System Reinforced Concrete 


Other Kahn System Products include Kahn Trussed Bars, Rib-Metal, Rib-Lath, Cup-Bars, 
and TRUS-CON Chemical Products for finishing and waterproofing concrete. 
The Kahn System of Reinforced Concrete has been used in over 2500 structures in all parts of the 
world, Factories, W arehouses, Stores, Office Buildings, Residences, Bridges, etc. 
One large Engineering Department has been organized to co-operate with you or your architect or 
No matter what type of building you are interested in—large or small—it will pay you to 
Send us outline of your proposed buildings. 
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here in the U. S. without a cent deposit in advance, prepay /reight, 
and allow T DAYS’ FREE TRIAL during which time you may ride the bicycle an 
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the c cle you may ship it back to us at our expense and you will not be out one cent. 
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MEAD CYCLE « COMPANY ““*'Dept.L 175 CHICAGO, ILL. 


A Reliable, Accurate and Hard I Hitting Air Air Gun 
At a Moderate Price 


Not the cheaply constructed make-shift that lasts for a few days or weeks, 
but a well-made, handsomely -finished Gun that may be used indefinitely. 

No cast-iron, solder or soft metal used. Steel parts finished in dark blue, and walnut stock 
in oil and varnish. Rear adjustable sight. Loads from Breech and Shoots Either Darts, 
Slugs or Shot. May be entirely taken apart im a moment for cleaning or inspection. So accurate and 
reliable that adults enjoy shooting with it. Write today for full particulars. If your dealer cannot supply you, will 
ship direct on receipt of $3.60, charges prepaid. Colored paper Targets, Darts and a Ramrod accompany each Gun. Address 


H. M. QUACKENBUSH (Maker of High Grade Air Guns for 35 Years) 
Rass | 22, HERKIMER, N. Y. 


_ aloe 
hes up to 96 ft., honse-boats or suxiliary for sailboats, buy the famous 6 H. P 
Stroke 4 . , re 4s ¢ in. mpare with engines of similar ra _ 
he “* Pe i 
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Something 
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MARINE 
ENGINES) Catalog Free 


“Per- 
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varselé that you w 
Linds of hard we rk and r h 
balanced crankshaft; so! re peller. ¢ D 


Any size up to 25 H. P. ate 
plan, 


ironies News 


The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and- Electrical Engineers 
100 to 125 pages, 9"x 13", weekly. Send ten cents for sample copy. 
If you cannot locate desired engineering equipment write our “ Readers Want " department. 
THE ENGINEERING NEWS PUBLISHING CO. o 214 Broadway, New York 


er Carbureter ; 
te, ready to i 
w ull information about 


1348 ‘24 Ave., Detroit, Mich. 


qually lov es ‘ ta 
The Caille Perfection Motor Co., 








Railroad Securities and High Grade Industrial Bonds 


of proven value for conservative investment, dealt in by 


McCurdy, Henderson & Co., Bankers 


Members New York Stock Exchange 24 Nassau Street, New York 
































UPTODATE, 


AND 


SAFE! 







| kemingtone 
SOLID-BREECH | 
HAMMERLESS | 


The Remington is the oldest 


a 


Re 





Arms Company in America, yet 
Remingtons represent the youngest, 
The FF 
Shotgun 
and Rifle load themselves by recoil. 


the most modern ideas of all. 
Remington Autoloading 
Like the Remington Pump Gun 
they are Solid Breech Hammerless 


are in a class by themselves. 


SAFETY is the keynote of a 
The thick wall of solid 


steel protects your face. 


Remington. 


Get a modern, up-to-date Rem- 
ington—the gun that represents safety 
and 20th Century Progress. 

Booklet N tells of Buffalo Jones 
roping wild cats. 
THE REMINGTON ARMS CO. 
Ilion, N. Y. 


Agency, 315 Broadway. New York City 











Service 
Always-Ready 


motor buggies and wagons 
have proved « 





never fall—never get tired— cost no more than 8 good horse and 

~—cost far less to keep—do more work in less time than three horses. 
Take you anywhere and back again over of roads, po all 
kinds of weather. Run w 

miles on one gallon of Soe. 
gasoline. Simple,dur- 12-noP. ‘ge00 
eble, guaranteed 
mechanical con- 














slog No. 68 address 

Dearest office. pire aee 

266 Broadway, New York; 7} ia Turd 
Ave. So., Minneapolis; 








Antemebile Enoulie 


AND A CURE 





GUARANTEED FOREVER 
DUNN MACHINERY CO., Atlanta, Ga. 














EVERY one-is a self-con. 
miniature light 
works. 100 to 2009 


Very brit safe 
pony brilliant 


ys Seonae. 
Every lam 
Over 200 styles. 
Agents wanted. Catalog 


Write to-day. 


The Best Light Co. 
87 KE. Sth St. 
Canton, 0. 








models 

WE WILL MAKE 2%" 
estimates on 

manufacture of any metal novelty. Automatic ma- 
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hoboken, N. J- 





Please mention the SCIENTIFIC AMERICAN when writing to advertisers 











